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(54) IMAGE FORMING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To automatically correct 
image deviation with high accuracy without being 
influenced by the offset of the carrying speed of a belt. 
SOLUTION: A correction mark forming part 116 transfers 
two lines of color mixture marks obtained by deviating 
and superposing two-color marks being K-C, K-M and K- jjjp 
Y right and left on the belt being a moving body by plural 
image carriers as a mark for correcting the image 
deviation between color images. A correction value 
calculation part 118 detects the lightness pattern of the 
color mixture mark lines transferred to the moving body 
and the correction value of the image deviation between 
the color images is calculated from the phase of the 
lightness pattern. A positional deviation correction part 

120 automatically corrects the deviation between the color images based on the correction 
value obtained by the calculation part 118. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the image formation equipment which 
detects and amends a location gap of the mutual color picture of two or more 
electrostatic recording units which can be detached and attached especially freely 
about the image formation equipment which carries out printing formation of the full 
color image by the superposition imprint of a different color picture by two or more 
electrostatic recording units equipped with the print facility of electrophotography 
records, such as printer equipment and a copying machine. 
[0002] 

[Description of the Prior Art] Conventionally, the color airline printer using 
electrophotography record is carrying out tandem arrangement of black (K), cyanogen 
(C), a Magenta (M), and the electrostatic recording unit of four colors of yellow (Y) in 
the conveyance direction of the detail paper. After the electrostatic recording unit of 
four colors scans a photoconductor drum optically based on image data, forms a latent 
image and develops this latent image with the color toner of a development counter, it 
is piled up in in the paper [ record ] it is conveyed with constant speed in order of 
yellow (Y), a Magenta (M), cyanogen (C), and black (K), is imprinted to it, and performs 
heating fixation etc. to it through a fixing assembly eventually. 
[0003] Yellow (Y), a Magenta (M), cyanogen (C), and a black (K) electrostatic 
recording unit need to exchange some of whole units or units, when a color toner is 
lost. For this reason, the electrostatic recording unit is equipped with the structure 
which can be easily detached and attached where equipment covering is opened. If it is 
in the color airline printer of the structure which carried out tandem arrangement of 
the electrostatic recording unit of YMCK in the conveyance direction of the detail 
paper, in order to raise the quality of color printing on the other hand, a location gap of 
the toner image imprinted in each electrostatic recording unit must be reduced in in 
the paper [ record ] it moves, and the precision of color matching must be raised to it. 
[0004] For example, if resolution of the main scanning direction (direction which 
intersects perpendicularly in the conveyance direction) in the record paper, and the 
direction of vertical scanning (the recording paper conveyance direction) is set to 
600dpi, respectively, a pixel pitch needs to be set to about 42 micrometers, for 
example, needs to suppress a location gap to 42 micrometers or less. 
[0005] 

[Problem(s) to be Solved by the Invention] However, if it was in the color airline 
printer of the conventional tandem die, since the electrostatic recording unit of YMCK 
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was prepared enabling free attachment and detachment, compared with the case where 
fixed installation is carried out, the location gap was large, and it was difficult to 
realize color matching precision which suppressed the location gap to 42 micrometers 
or less with mechanical process tolerance or assembly precision. 
[0006] If it is in JP, 8-85236, A in order to solve this problem for example, the resist 
mark of a test pattern was imprinted to four places of the rectangle corner on an 
imprint belt, and this resist mark was read by CCD, and an image gap is detected on 
the detection coordinate of the resist mark to the absolute standard coordinate of the 
equipment set up beforehand, and it has amended based on the image gap which 
detected the output coordinate location at the time of the output of the image data to a 
laser scanner. 

[0007] However, if it is in such conventional location gap detection and location gap 
amendment, since detection of a location gap of the resist mark to an absolute 
coordinate is needed and CCD is moreover used for detection of a resist mark about 
yellow (Y), a Magenta (M), cyanogen (C), and all black (K) electrostatic-recording 
units, while processing of location gap detection took time amount, the amount of 
hardware increased, and the cost rise has caused. 

[0008] Moreover, although amending a location gap by enabling adjustment of a 
luminescence array mechanically is also considered, adjustment which suppresses a 
location gap to 42 micrometers or less is mechanically difficult. For this reason, if it 
was in the color airline printer using a luminescence array, the big location gap of 300 
micrometers is caused, for example, and there was a problem which cannot realize 
sufficient printing quality by the superposition of a color component. 
[0009] If an invention-in-this-application person etc. has, in the migration direction 
on a belt Then, K (black), cyanogen (C), A register mark is imprinted in right-and-left 
2 train in order of a Magenta (M) and yellow (Y). The location of the mark for every 
color was read and the approach of computing an image gap as a difference of the 
distance and nominal distance of other color marks to a black (K) mark is proposed 
(Japanese Patent Application No. No. 327354 [ nine to ]). 

[0010] However, by this approach, when the distance during a mark became long, the 
offset by fluctuation of a belt bearer rate was included in detection distance, and there 
was a fault which cannot detect an image gap to accuracy. This invention aims at 
offering the image formation equipment which could be made to perform image gap 
amendment of high degree of accuracy automatically, without having been made in 
view of such a conventional trouble, and being influenced by the bearer rate of a belt 
of offset. 
[0011] 

[Means for Solving the Problem] Drawing 1 is the principle explanatory view of this 
invention. The image formation equipment of this invention is arranged in the mobile 
using the endless belt which adsorbs the detail paper and is conveyed with constant 
speed, and the detail-paper conveyance direction, and after developing negatives with 
a development counter which forms the latent image according to image data, and is 
different by the optical scan of a photoconductor drum, it is equipped with two or more 
image support (electrostatic recording unit) imprinted on the detail paper on a mobile. 
[0012] If it is in this invention per image formation equipment of such a tandem die, 
the amendment mark formation section 116, the amount calculation section 118 of 
amendments, and the location gap amendment section 120 are formed like drawing 1 
(A). The amendment mark formation section 116 imprints the color mixture mark train 
which shifted and piled up two or more marks like drawing 1 (B) as a mark for two or 
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more image support to amend the image gap between each color picture on a mobile. 
[0013] The correction value calculation section 118 detects the lightness pattern of 
the color mixture mark train imprinted on the mobile, and computes the correction 
value of the image gap between each color picture from the phase of this lightness 
pattern. The location gap amendment section 120 amends the gap between each color 
picture automatically based on the correction value calculated in the correction value 
calculation section 118. The amendment mark formation section 116 forms the color 
mixture striping mark train 158 which consists of two or more striping marks which 
carry out an abbreviation rectangular cross, and the color mixture slash mark train 160 
which consists of two or more slash marks which cross the migration direction of a 
mobile aslant [ abbreviation ] in the migration direction of a mobile as a color mixture 
mark train. 

[0014] The color mixture striping mark train 158 is used for calculation of gap 
correction value deltaY of the direction of vertical scanning used as the migration 
direction of a mobile here. Moreover, the color mixture slash mark train 160 is used 
for calculation of image gap correction value deltaZ of the direction of slant to the 
main scanning direction which carries out an abbreviation rectangular cross in the 
migration direction of a mobile. Furthermore, both the color mixture striping mark train 
158 and the color mixture slash mark train 160 are used for calculation of correction 
value deltaX of the image gap of a main scanning direction which carries out an 
abbreviation rectangular cross in the migration direction of a mobile. 
[0015] As a color mixture striping mark train 158, when another side of the 1st 
striping mark and two colors is considered for one side of two colors as the 2nd 
striping mark, the amendment mark formation section 116 makes the same line breadth 
L of the migration direction of the 1st striping mark and the 2nd striping mark, changes 
the pitch spacing PI and P2 of the migration direction, and it arranges and it piles up 
so that it may shift in the meantime, the detection range of the image gap correction 
value which computes the amendment mark formation section 116 in the correction 
value calculation section 118 — corresponding — the line breadth L of the 1st striping 
mark and the 2nd striping mark — setting up — the resolving power (graduation pitch 
accuracy) of the correction value in a detection range — corresponding — the 
difference of the pitch spacing PI and P2 of the 1st striping mark and the 2nd striping 
mark — deltaP is set up. 

[0016] Desirably, although what is necessary is just to form a mark with the resolution 
of 1 dot, in this case, a mark train becomes long too much and the memory space 
which stores a mark-sensing result becomes large. Then, the amendment mark 
formation section 116 forms two or more color mixture striping mark trains from which 
pitch spacing difference deltaP corresponding to the line breadth L corresponding to a 
detection range and resolving power differs in the migration direction of a mobile. 
[0017] The color mixture striping mark train 158 with big pitch spacing and the color 
mixture horizontal thin line mark train 156 with small pitch spacing are specifically 
formed, an image gap is computed and added in each range unit, and correction value 
is calculated from this addition image gap. By this, formation distance of a mark is 
shortened and memory can be reduced. The amendment mark formation section 116 
repeats and forms a color mixture striping mark train in the migration direction of a 
mobile. Especially, the horizontal thin line mark train 156 of a high resolution is 
repeated and formed in a small range, and precision is raised by calculating the 
average of the correction value computed from each mark train. 

[0018] the case where the amendment mark formation section 116 enlarges the pitch 
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P2 of the 2nd striping mark train to the pitch PI of the 1st striping mark train — 
several marks of the 2nd striping mark — N2 — as N2=(line breadth L)/(pitch 
difference deltaP) x2+ 1 — setting up — several marks of said 1st striping mark train 
— Nl is set up as N1=N 2+ 1. 

[0019] As a color mixture slash mark train 160, when another side of the 1st slash 
mark and two colors is considered for one side of two colors as the 2nd slash mark, 
the amendment mark formation section 116 makes the same line breadth L of the 
migration direction of the 1st slash mark and the 2nd slash mark, changes the pitch 
spacing PI and P2 of the migration direction, and it arranges and it piles up so that it 
may shift in the meantime. The detail of this color mixture slash mark train 160 also 
becomes the same as a color mixture striping mark train, namely, the detection range 
of the image gap correction value which computes the amendment mark formation 
section 116 in the correction value calculation section 118 — corresponding — the 
line breadth L of the 1st slash mark and the 2nd slash mark — setting up — the 
resolving power (graduation pitch accuracy) of the correction value in a detection 
range — corresponding — the difference of the pitch spacing PI and P2 of the 1st 
slash mark and the 2nd slash mark — deltaP is set up. 

[0020] The amendment mark formation section 116 forms two or more color mixture 
slash mark trains from which pitch spacing difference deltaP corresponding to the line 
breadth L corresponding to a detection range and resolving power differs in the 
migration direction of a mobile, the case where the amendment mark formation section 
116 enlarges the pitch P2 of the 2nd slash mark train to the pitch PI of the 1st slash 
mark train -- several marks of the 2nd slash mark — N2 — as N2=(line breadth L)/ 
(pitch difference deltaP) x2+ 1 — setting up — several marks of the 1st slash mark 
train — Nl is set up as N1=N 2+ 1. 

[0021] Moreover, the amendment mark formation section 116 puts in order the 2nd 
color mixture slash mark train 164 of two or more slash marks crossed in the direction 
of reverse aslant [ the 1st color mixture slash mark train 162 which consists of two or 
more slash marks which cross the migration direction of a mobile aslant / 
abbreviation / as a color mixture slash mark train, and the mark of the 1st color 
mixture slash mark train ] in the migration direction of a mobile, and forms. Thus, 
since the color mixture phase of a color mixture slash mark train changes to a gap of a 
main scanning direction mutually at the reverse sense and it becomes change of the 
same color mixture phase to a gap of the direction of vertical scanning, when 2 sets of 
color mixture slash mark trains from which the dip direction differs are formed, By 
taking the averaging of two image gaps, an image gap of the direction of vertical 
scanning is offset, and can ask accuracy only for an image gap of a main scanning 
direction in order that there may be rate nonuniformity in the direction of vertical 
scanning used as the belt migration direction. 

[0022] The amendment mark formation section 116 may put in order and form said 1st 
color mixture slash mark train and the 2nd color mixture slash mark train from which 
the dip direction differs in the migration direction of a mobile as another gestalt of a 
color mixture slash mark train in the direction which carries out an abbreviation 
rectangular cross. A mobile is the endless belt 12 here, and the amendment mark 
formation section 116 covers the die length of the hoop direction of the endless belt 
12, and the die length of ********, and forms all color mixture mark trains. 
[0023] The correction value calculation section 118 computes correction value deltaY 
of an image gap of the direction of vertical scanning used as the migration direction of 
a mobile as correction value of the image gap between each color picture. That is, the 
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correction value calculation section 118 computes correction value deltaY of an image 
gap of the direction of vertical scanning based on the phase of one lightness pattern of 
the color mixture striping mark train 158 of right-and-left 2 train. The correction 
value calculation section 118 computes correction value deltaX of the image gap of a 
main scanning direction which carries out an abbreviation rectangular cross in the 
migration direction of a mobile as correction value of the image gap between each 
color picture. That is, the correction value calculation section 118 computes correction 
value deltaX of an image gap of a main scanning direction based on the phase of each 
lightness pattern of a color mixture striping mark train and a color mixture slash mark 
train. 

[0024] The correction value calculation section 118 fundamentally synthetic image 
gap **** Ad of the main scanning direction for which it asked from the lightness 
pattern phase of the color mixture striping mark train 160,162 of a size pitch, and the 
direction of vertical scanning from — image gap Ab of the direction of vertical 
scanning searched for from the lightness pattern phase of the color mixture striping 
mark train 158,156 of a size pitch It deducts. Furthermore, image gap Ae of the main 
scanning direction for which it asked from the color mixture slash mark train 162,164 
of the small pitch from which an inclination differs Correction value deltaX of an image 
gap of a scanning direction is computed by adding. 

[0025] The correction value calculation section 118 more specifically about each of 
the color mixture mark train of right-and-left 2 train synthetic image gap Ad of the 
main scanning direction for which it asked from the lightness pattern phase of the 
color mixture striping mark train 160,162 of a size pitch, and the direction of vertical 
scanning The image gap Ab of the direction of vertical scanning searched for from the 
lightness pattern phase of the color mixture striping mark train 158,156 of a size pitch 
is deducted, from — Furthermore, image gap Ae of the main scanning direction for 
which it asked from the color mixture slash mark train 162,164 of the small pitch from 
which an inclination differs It adds and is the correction value delta X and delta Xr of a 
scanning direction image gap of right and left. It computes and correction value deltaX 
of a main scanning direction is computed from the average of an image gap of the main 
scanning direction of this right-and-left 2 train. 

[0026] The correction value calculation section 118 computes correction value deltaZ 
of the image gap of the direction of slant to the main scanning direction which carries 
out an abbreviation rectangular cross in the migration direction of a mobile as 
correction value of the image gap between each color picture. That is, the correction 
value calculation section 118 computes correction value deltaZ of an image gap of the 
direction of slant based on the phase of each lightness pattern of the color mixture 
striping mark train 158,156 of right-and-left 2 train. 

[0027] Based on each lightness pattern phase of the color mixture striping mark train 
158,156, the correction value calculation section 118 asks for the image gaps Abl and 
Abr of the direction of vertical scanning for right-and-left 2 train, and, specifically, 
computes correction value deltaZ of an image gap of the direction of slant from the 
difference of this image gap. The amendment mark formation section 116 imprints 
black, cyanogen and black, a Magenta, and each color mixture mark train of black and 
yellow on said mobile, and the correction value calculation section 118 detects the 
lightness pattern of black, cyanogen and black, a Magenta, and each color mixture 
mark train of black and yellow, and it computes the correction value of an image gap of 
each image of the cyanogen to a black image, a Magenta, and yellow from the phase of 
each lightness pattern. 
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[0028] 

[Embodiment of the Invention] < eye The structural drawing 2 of the calculation 1. 
equipment of the image gap detection 7. correction value delta X, delta Y, and delta Z 
by the image gap detection 6. slash mark train by the detection 4. image gap 
amendment 5. striping mark train of the structure 2. hardware configuration of > 
[ degree ]1. equipment and function 3. image gap correction value is the internal 
structure of the airline printer of this invention. The conveyance belt unit 11 for 
making a record medium, for example, a record form, convey is formed in the interior 
of the body 10 of equipment, and the conveyance belt unit 11 is equipped with the 
endless belt 12 made from the dielectric materials, for example, suitable synthetic- 
resin ingredient, of ******, enabling free rotation. The surroundings of four rollers 22- 
1, 22-2, 22-3, and 22-4 are built over the endless belt 12. It is equipped with the 
conveyance belt unit 11 free [ attachment and detachment ] to the body 10 of 
equipment. 

[0029] A roller 22-1 functions as a driving roller, and a driving roller 22-1 carries out 
transit actuation with constant speed at the clockwise rotation which shows the 
endless belt 12 by the arrow head with a drive (not shown). Moreover, a driving roller 
22-1 functions also as an AC clearance roller which removes a charge from the 
endless belt 12. A roller 22-2 functions as a follower roller, and the follower roller 
22-2 functions also as an electrification roller which gives a charge to the endless belt 
12. 

[0030] Both a roller 22-3 and 22-4 function as a guide idler, approach a driving roller 
22-1 and the follower roller 22-2, and are arranged. The upside transit section of the 
endless belt 12 between the follower roller 22-2 and a driving roller 22-1 forms the 
moving trucking of the recording paper. The recording paper is accumulated in the 
hopper 14, and it lets it out one sheet at a time from the recording paper of the 
topmost part of a hopper 14 with a pickup roller 16, and is introduced into the 
recording paper moving trucking by the side of [ the follower roller 22-2 side of the 
endless belt 12 to ] Belt A with the chart-drive roller 20 of a couple through the 
recording paper guide path 18, and the recording paper which passed recording paper 
moving trucking is discharged from a driving roller 22-1. 

[0031] Since the endless belt 12 is charged with the follower roller 22-2, when the 
detail paper is introduced into detail-paper moving trucking from the follower roller 
22-2 side, the endless belt 12 is adsorbed electrostatic, and a location gap of the 
detail paper under migration is prevented. On the other hand, since the driving roller 
22-1 by the side of blowdown functions as an electric discharge roller, a charge is 
removed in the part to which the endless belt 12 touches a driving roller 22-1. For this 
reason, without removing a charge and being involved in the belt lower part, in case a 
driving roller 22-1 is passed, from the endless belt 12, it exfoliates easily and the 
detail paper is discharged. 

[0032] In the body 10 of equipment, four sets of the electrostatic recording units 24- 
1, Y, M, C, and K, 24-2, 24-3, and 24-4 are prepared, and it has the tandem 
construction arranged in order of Y, M, C, and K toward the downstream at the serial 
from the upstream in accordance with the recording paper moving trucking of the belt 
upside specified between the follower roller 22-2 of the endless belt 12, and a driving 
roller 22-1. 

[0033] The point which uses a yellow toner component (Y), a Magenta toner 
component (M), a cyanogen toner component (C), and a black toner component (K) as a 
developer is different, and the other structure of the electrostatic recording unit 24-1 
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to 24-4 is the same. For this reason, the electrostatic recording unit 24-1 to 24-4 
carries out imprint record of a yellow toner image, a Magenta toner image, a cyanogen 
toner image, and the black toner image in piles one by one, and forms a full color toner 
image in in the paper [ record ] it moves in accordance with the recording paper 
moving trucking of the endless belt 12 upside. 

[0034] Drawing 3 has taken out one of the electrostatic recording units 24-1 to 24-4 
of drawing 2 . The electrostatic recording unit 24 is equipped with a photoconductor 
drum 32, and revolution actuation of the photoconductor drum 32 is clockwise carried 
out at the time of record actuation. Above a photoconductor drum 32, before being 
constituted as a corona-electrical-charging machine or a scorotron electrification 
machine, the electrification machine 34 is arranged, and the revolution front face of a 
photoconductor drum 32 is charged in a uniform charge with the front electrification 
vessel 34. 

[0035] In the electrification field of a photoconductor drum 32, LED array 36 which 
functions as an optical write-in unit is arranged, and an electrostatic latent image is 
written in by the light by which outgoing radiation was carried out by scanning of LED 
array 36. Namely, the light emitting device arranged in the main scanning direction of 
LED array 36 is driven based on the gradation value of the pixel data (dot data) 
developed from the image data offered as printed information from a computer, a word 
processor, etc., and, for this reason, an electrostatic latent image is written in as a dot 
image. 

[0036] The electrostatic latent image written in the photoconductor drum 32 is 
developed electrostatic as an electrification toner image by the predetermined color 
toner by the development counter 40 arranged above the photoconductor drum 20. 
The electrification toner image of a photoconductor drum 20 is imprinted by the 
recording paper electrostatic with the conductive imprint roller 42 located caudad. 
That is, the electrostatic nature imprint roller 42 is arranged through a minute 
clearance through the endless belt 12 between photoconductor drums 32, an 
electrification toner image gives the charge of reversed polarity to the recording paper 
conveyed with the endless belt 12, and, thereby, the electrification toner image on a 
photoconductor drum 32 is imprinted electrostatic in the record paper. 
[0037] The residual toner which remained without the recording paper imprinting has 
adhered to the front face of a photoconductor drum 32 through an imprint process. 
This residual toner is removed to a photoconductor drum 32 by the toner purifier 43 
formed in the downstream of recording paper moving trucking. The removed residual 
toner is returned to a development counter 40 by the screw conveyor 38, and is again 
used as a development toner. 

[0038] In case the detail paper passes the detail-paper moving trucking between 
driving rollers 22-1 from the follower roller 22-2 of the endless belt 12 again with 
reference to drawing 2 In response to the imprint by the superposition of the toner 
image of four colors of Y, M, C, and K, a full color image is formed with the 
electrostatic recording unit 24-1 to 24-4. It is sent out toward the heating roller type 
heat anchorage device 26 from a driving roller 22-1 side, and heat fixation to the 
record form of a full color image is performed. The record form with which heat 
fixation ended is arranged and accumulated by the stacker 28 which passed the guide 
idler and was formed in the upper part of the body of equipment. 
[0039] To the belt side of the endless belt 12 bottom of the conveyance belt 10, the 
sensor 30-1 of a couple and 30-2 are installed in the direction which intersects 
perpendicularly in the belt migration direction, and only the front sensor 30-1 appears 
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in the state of drawing 2 . This sensor 30-1 and 30-2 are used in order to read 
optically the resist mark for the location gap detection imprinted on the endless belt 12 
on the occasion of the location gap detection by this invention. 

[0040] Drawing 4 is the fetch condition of the conveyance belt unit 11 prepared in the 
interior of the body 10 of equipment of drawing 2 , and attachment-and-detachment 
structure of the electrostatic recording unit 24-1 to 24-4 prepared in the conveyance 
belt unit 11. Left-hand side is first established in the covering 54 which can be freely 
opened and closed at the supporting point in the upper part of the body 10 of 
equipment. The frame 55 has been arranged in the body 10 of equipment, and the pin 
56 is arranged in the two upper parts of a frame 55. 

[0041] On the other hand, the frame 58 which faces the frame 55 by the side of the 
body 10 of equipment was formed in the side face of the conveyance belt unit 11 taken 
out and shown in the upper part, and the pin hole has opened in the location which 
faces the pin 56 of a frame 58. For this reason, it can extract to the upper part from 
the pin 56 by the side of the body 10 of equipment by opening covering 54 and pulling 
up the conveyance belt unit 11 up. 

[0042] The electrostatic recording unit 24-1 to 24-4 with which the conveyance belt 
unit 1 1 was equipped is attached by inserting in the pin 50 with which the side face of 
the electrostatic recording unit 24-1 to 24-4 was equipped to the mounting slot 52 
opened in the upper part of the tie-down plate 51 arranged on side-face both sides. 
The mounting slot 52 is forming the straight slot which has width of face comparable 
as a pin 50 in the bottom following the part opened to the upside V character mold, 
setting a pin 50 by the mounting slot 52, and pushing into the bottom, and can be 
positioned in the predetermined location on the conveyance belt unit 11 at accuracy. 
Moreover, it can remove easily by pulling up up like the electrostatic recording unit 
24-3 to supply a toner to the development record unit 24-1 to 24-4, or perform 
maintenance. 2. A hardware configuration and a functional diagram 5 are block 
diagrams of the hardware configuration of the airline printer of this invention. The 
hardware of this invention consists of an engine 60 and a controller 62. The 
mechanical controller 64 which performs control action of the print station section of 
the conveyance belt unit 11 shown in the engine 60 at drawing 2 , the electrostatic 
recording unit 24-1 - 24-4 grade is formed. 

[0043] To the mechanical controller 64, MPU66 for sensor processing which performs 
the amount amendment processing of gaps of this invention is formed. To MPU66 for 
sensor processing, the sensor 30-1 of a couple currently installed in the lower part of 
the endless belt 12 and the detecting signal from 30-2 are inputted. The mechanical 
controller 64 is connected a controller 62 side through the engine connector 70. In 
addition, the print station prepared in the engine section 60 takes out and shows LED 
array 36-1 prepared in the endless belt 12 and each electrostatic recording unit of Y, 
M, C, and K, 36-2, 36-3, and 36-4. 

[0044] MPU72 for control is formed in a controller 62. To MPU72 for controllers, the 
personal computer 92 as high order equipment is connected through the interface 
processing section 74 and the control section connector 76. The personal computer 92 
was equipped with the driver 96 for carrying out printing processing of the color 
picture data offered from the application program 94 of arbitration, and has connected 
the driver 96 to the control section connector 76 of a controller 62 through the 
personal computer connector 98. 

[0045] The image memory 82-1 which develops and stores in pixel data (dot data) 
each image data of Y, M, C, and K which were transmitted from the personal computer 
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92, 82-2, 82-3, and 82-4 are prepared in MPU72 for control of a controller 62. On the 
other hand, it can connect with an engine 60 through the interface processing section 
78 and the controller connector 80, and MPU72 for controllers can receive the location 
gap information detected by the engine 60 side in the interface processing section 78, 
and can perform location gap amendment for the pixel data of each image developed 
by the image memory 82-1 to 82-4. 

[0046] In case MPU72 for controllers develops each color pixel data to an image 
memory 82-1 to 82-4, it is equipped with the addressing section 84 in order to 
address. If the addressing section 84 is followed, the address translation section 86 is 
formed. The address translation section 86 performs address translation for location 
gap amendment based on the location gap information offered from the engine section 
60 side through the interface processing section 78. 

[0047] Drawing 6 cuts and expresses the sensor 30-1 and the arrangement structure 
of 30-2 which have been prepared in the engine 60 side of drawing 5 , and the 
actuation circuit section in the longitudinal direction which intersects perpendicularly 
in the conveyance direction of the endless belt 12. In drawing 6 , it arranges in the 
direction which intersects perpendicularly in the belt conveyance direction, and two 
sensors 30-1 and 30-2 are installed in the endless belt 12 bottom. A sensor 30-1 and 
30-2 are equipped with the laser diode 100-1,100-2 with a wavelength of 780nm and 
the photodiode 106-1,106-2. Luminescence actuation of the laser diode 100-1,100-2 
is carried out by the driver 110. 

[0048] After the light-receiving signal from a photodiode 106-1,106-2 is amplified 
with amplifier 108-1,108-2, it is incorporated by A-D converter 68 by MPU66 for 
sensor processing. Moreover, a driver 110 operates with the signal from DA converter 
69 formed in MPU66 for sensor processing, and performs luminescence actuation of a 
laser diode 100-1,100-2. 

[0049] Drawing 7 expresses concrete structure taking the case of the sensor 30-1 of 
drawing 6 . In drawing 7 , a laser diode 100-1 is installed in the right-hand side of 
housing 105, ahead [ of a laser diode 100-1 ] the image formation lens 102 with a 
collimator is installed, the beam light from a laser diode 100-1 is condensed with the 
image formation lens 102, and image formation of the minute beam spot is carried out 
to the image formation location 101 of the front face of a belt 12 according to the 
angle of incidence theta 1. 

[0050] The path of the beam spot of the laser beam which irradiates this image 
formation location 101 is extracted to about dozens of micrometers. In the direction of 
an optical axis used as the outgoing radiation angle theta 2 from the image formation 
location 101 of a belt 12, a photodiode 106-1 is arranged through a condenser lens 
104. If it is in image gap amendment processing of this invention, in order to detect an 
image gap of K, C, M, and Y color picture, color mixture REJISUSUTOMAKU which 
shifted and piled up the resist mark by other toners of C, M, and Y to the register mark 
of K toner on the belt is imprinted, and the lightness pattern of this color mixture 
resist mark is detected by the sensor 30-1 and 30-2. 

[0051] In this case, the color mixture resist mark imprinted by the front face of a belt 
12 is a non-established toner, and since it is almost lusterless, optical detection by 
echo cannot be performed. Then, if it is in the sensor 30-1 of this invention, and 30-2, 
he irradiates the minute beam spot irradiated from the laser diode 100-1 like drawing 
7 at a non-established imprint toner, and is trying to receive the scattered light with a 
photodiode 106-1. 

[0052] For this reason, the sensor 30-1 and the detecting signal of 30-2 which detect 
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the scattered light are in a white level, when there is no non-established toner by the 
imprint of a register mark in a belt side, and they fall toward black level according to 
the amount of imprints of a non-established toner. The endless belt 12 is guided along 
with the guide plate 107 located in a background. However, if a guide plate 107 is 
located behind the detection location 101 where image formation of the beam spot 
from a laser diode 100-1 is carried out, the beam spot irradiated by the translucent 
belt 12 will reflect by the guide plate 107 located in a background, will carry out 
incidence of the scattered light to a photodiode 106-1, and will serve as noise light. 
[0053] Then, about the part which generates the noise-scattered light centering on 
the detection location 101 about the guide plate 107 located behind the endless belt 
12, the transparency hole 109 was formed and the noise light by the echo of a guide 
plate 107 is prevented. As the sensor 30-1 used by this invention, and 30-2, the 
transparency mold sensor which carried out opposite arrangement of a light emitting 
device and the photo detector may be used for the location which sandwiches a belt. In 
the case of a transparency mold sensor, when there is no register mark, a detecting 
signal serves as a white level by receiving the light which penetrated the belt, and 
according to the amount of imprints of a non-established toner, the level of a light- 
receiving signal falls toward black level at the time of the imprint of a register mark. 
[0054] Moreover, since the lightness of the color mixture mark train imprinted on the 
endless belt is detected, the sensor 30-1 used by this invention and 30-2 do not 
consider as the laser beam which extracted the beam system extremely like drawing 
7 , but even if it is a sensor with optical low resolution like the toner coating weight 
sensor which detects the existence of low toner adhesion of a focus, they can fully be 
used. Drawing 8 is the functional block diagram of the airline printer of this invention 
which consists of hardware of drawing 5 , it consists of the amendment mark formation 
section 116, the correction value calculation section 118, the correction value storing 
section 122, and the image gap amendment section 120, and this function is realized by 
MPU72 prepared in MPU66 for sensor processing and the controller 62 which were 
formed in the engine 60 of drawing 5 . 

[0055] The amendment mark formation section 116 forms the color mixture mark train 
for correction value detection on the endless belt 12 via the LED actuator 130 in 
advance of image gap amendment by each LED array 36-1 of Y, M, C, and K, and 36- 
4. The color mixture mark train for this image gap amendment is imprinted by two 
right and left by the side of the start edge of the scanning zone in the main scanning 
direction which intersects perpendicularly in the conveyance direction of the endless 
belt 12, and termination, and is detected by the sensor 30-1 and 30-2, respectively. If 
it is in image gap amendment of this invention, the correction value for amending the 
remaining image gap of each printing image of Y, M, and C to this K on the basis of the 
printing image of K with the strongest contrast among four colors of Y, M, C, and K is 
detected. 

[0056] The printing information on the color mixture mark train which specifically had 
the pattern configuration clarified by next explanation in the amendment mark 
formation section 116 is held. K-C, K-M, and the color mixture mark train that shifted 
and piled up two colors of K-Y are imprinted and formed on the endless belt 12 by 
juxtaposition actuation of LED array 36-1 to 36-4 of four colors of Y, M, C, and K, 
using the printing information on this color mixture mark train. 

[0057] Although you may have the information on the color mixture mark train held in 
the amendment mark formation section 116 by the bit map pattern, it is desirable to 
have as vector information, and to develop and print to bit map data in the LED 
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actuator 130. The correction value calculation section 118 computes the image gap 
correction value of the resist mark of other colors Y, M, and C to a black K resist mark 
with the strongest contrast based on the phase of the lightness pattern of a sensor 30- 
1, K-C read by 30-2, K-M, and each color mixture mark train of K-Y. 
[0058] As correction value computed in the correction value calculation section 118, 
they are direction correction value of vertical scanning deltaY on the basis of the main 
scanning direction correction value delta X and K of the colors C, M, and Y of the 
others on the basis of a location absolutely of the main scanning direction of Black K, 
and direction correction value of slant (skew correction value) deltaZ of other colors 
C, M, and Y on the basis of Black K. Moreover, in order that the correction value 
calculation section 120 may raise the precision at the time of computing correction 
value from the lightness pattern of a sensor 30-1, 'K-C detected by 30-2, K-M, and 
each color mixture mark train of K-Y, it performs the Fourier transform, asks for 
Fourier coefficients a and b, detects a phase phi from these Fourier coefficients a and 
b, and computes correction value based on a phase phi. 

[0059] each correction value computed in the correction value calculation section 118 
— for example, drawing 9 — like — table 122C for cyanogen, and the object for 
Magentas — it is stored as table 122M and table 122for yellow Y. The image gap 
amendment section 120 of drawing 8 performs address translation for the image gap 
amendment at the time of developing the pixel data of an image memory 82-1 to 82-4 
based on the image gap correction value stored in the correction value storing section 
122. About the function of this address translation, if it is in the controller 62 of 
drawing 5 , the address translation section 86 of dedication is formed. 
[0060] Drawing 10 is the overall flow chart of the printing processing actuation in this 
invention equipped with the function of drawing 8 . When the power source of 
equipment is switched on first, initialization processing beforehand defined at step SI 
is performed, and detection processing of the image gap correction value of step S2 is 
in this initialization processing. If detection processing of the image gap correction 
value of step S2 ends, the existence of the printing demand from the personal 
computer of a high order will be checked at step S3. 

[0061] If there is a printing demand, it will progress to step S4, and in case the image 
data transmitted from a personal computer is developed to an image memory, image 
gap amendment processing is performed by step S4. Then, it waits for the printing 
preparation completion by the side of an engine 60 at step S5, and printing processing 
with an engine 60 is performed at step S6. Moreover, if it is confirming whether there 
are any directions of image gap adjustment processing at step S7 and directions of 
image gap adjustment processing are during processing, it will return to step S2 and 
correction value detection processing of the same image gap as the time of starting by 
powering on will be performed again. 

[0062] As image gap adjustment directions of step S7, there is manual directions by 
the operator or directions by the command from the personal computer of a high order. 
Furthermore, an image gap originates in the mechanical factor of an electrostatic 
recording unit prepared in the engine 60, and is changed with the environmental 
temperature in equipment. Then, the elapsed time from powering on is supervised, and 
whenever it reaches the time amount according to the time schedule set up 
beforehand, detection processing of the image gap correction value of step S2 can also 
be performed automatically. Immediately after powering on, since the temperature 
fluctuation in equipment is large, execution-time spacing of detection of image gap 
correction value is shortened, and the time schedule in this case should just lengthen 
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execution-time spacing of detection processing of image gap correction value as the 
elapsed time from powering on becomes long. 

3. Detection drawing 11 of image gap correction value is the principle of image gap 
detection of each set elephant image of other colors Y, M, and C on the basis of the 
image of the strongest black K of the contrast by the correction value calculation 
section 118 of drawing 8 , and has taken for the example the image gap detection of 
Cyanogen C used as the object image. 

[0063] Let the printing line with AT4 form width of face 134 which intersects 
perpendicularly in the form conveyance direction of Black K be the criteria printing 
line 132 in drawing 11 . To this criteria printing line 132, the object printing line 140 of 
the printed cyanogen C originated in the mechanical gap of the electrostatic recording 
unit of C to the electrostatic recording unit of Black K etc., and has caused the location 
gap to the ideal printing line 148. 

[0064] The location gap of the object printing line 140 to this ideal printing line 148 
For example, if the starting point location from which Pll was started for the starting 
point location of the criteria line 132, and the gap of P12 and the object printing line 
140 was started for the terminal point location is set to P21 and a terminal point 
location is set to P22 Image gap correction value deltaY of image gap correction value 
deltaX of the main scanning direction of the starting point location P21, and the 
direction of vertical scanning of a location P21, Furthermore, it can define by three 
elements showing the inclination of the line defined by the image gap correction value 
of the direction of vertical scanning of locations P21 and P22 of correction value (skew 
correction value) deltaZ of the direction of slant. 

[0065] Detection of the image gap correction value delta X, delta Y, and delta Z of 
drawing 11 imprints a resist mark in two trains in the migration direction of the 
endless belt 12 like drawing 12 , and it computes this by a sensor 30-1 and 30-2 
detecting it. In drawing 12 , the K-C mark train 150-1, the K-M mark train 152-1, the 
K-Y mark train 154-1, and the horizontal thin line mark train 156-1 are formed in the 
left-hand side of the endless belt 12 which becomes the sensing line 35-1 top of a 
sensor 30-1 by the imprint of a resist mark of the amendment mark formation section 
116 of drawing 8 . Moreover, the K-C mark train 150-2, the K-M mark train 152-2, 
the K-Y mark train 154-2, and the horizontal thin line mark train 156-2 are similarly 
formed in the right-hand side of the endless belt 12 which becomes the sensing line 
35-2 top of a sensor 30-2. 

[0066] When it explains taking the case of the mark train of the left-hand side 
detected by the sensor 30-1 here, the K-C mark train 150-1 is a color mixture mark 
train formed by shifting and piling up K mark train and C mark ****. The K-M mark 
train 152-1 is a mark train which shifted and piled up K mark train and M mark train. 
The K-Y mark train 154-1 is a mark train which piled up and formed K mark train and 
Y mark train. 

[0067] Furthermore, the horizontal thin line mark train 156-1 is carrying out 
predetermined repeat ****** 0 f K-C, K-M, and the superposition mark train of each 
two color of K-Y. If it is in the amendment mark formation section 116 of drawing 8 , 
by making into one unit the mark train shown in drawing 12 , to the die length of the 
hoop direction of the endless belt 12, the die length of the abbreviation integral 
multiple is covered, and the pattern of the mark train of drawing 12 is repeated and 
formed. 

[0068] Drawing 13 is an example about the K-C mark train 150-1,150-2 located in 
the head of drawing 12 . For example, if the left-hand side K-C mark train 150-1 is 
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taken for an example, the K pre mark 155-1 is formed in a head, and the striping mark 
train 158-1, the slash mark train 160-1, the slanting thin line mark train 162-1, and 
the reverse slanting thin line mark train 164-1 are formed following this. 
[0069] The striping mark train 158-2, the slash mark train 160-2, the slanting thin 
line mark train 162-2, and the reverse slanting thin line mark train 164-2 are similarly 
formed about the right-hand side K-C mark train 150-2. Of course, each mark serves 
as a color mixture mark train which shifted and piled up C mark train to K mark train. 
The structure of the mark train of the K-C mark train 150-1,150-2 shown in this 
drawing 13 is the same also about the 2nd K-M mark train 152-1,152-2 of drawing 
12 , and the 3rd K-Y mark train 154-1,154-2. 

[0070] It is characterized by drawing 14 making an inclination on either side reverse 
about the mark train which are other operation gestalten of the K-C mark train 150- 
1,150-2 of drawing 12 , and used the slanting line. That is, about the slash mark train 
160-1,160-2 of right and left of drawing 13 , the slanting thin line mark train 162- 
1,162-2, and the reverse slanting thin line mark train 164-1,164-2, the inclination 
direction on either side is the same. On the other hand, if shown in drawing 14 , the 
inclination direction of the right-hand side slash mark train 160-3, the slanting thin 
line mark train 162-3, and the reverse slanting thin line mark train 164-3 is made into 
reverse to the left-hand side slash mark train 160-1, the slanting thin line mark train 
162-1, and the reverse slanting thin line mark train 164-1. 

[0071] Drawing 15 is the operation gestalt of the head part of the horizontal thin line 
mark train 156-1,156-2 of drawing 12 . If the horizontal thin line mark train 156-1 of 
the left-hand side detected by the sensor 30-1' is taken for an example, the pattern of 
three mark trains which the K pre mark 165-1 is formed in a head, and turn into the 
K-C horizontal thin line mark train 166-11, the K-M horizontal thin line mark train 
168-11, and the K-Y horizontal thin line mark train 170-11 continuously will be 
prepared, and it will become the repeat of the same mark train pattern after it. If it is 
in the operation gestalt of this invention, the repeat of this pattern may be 39 times. 
[0072] Also about the horizontal thin line mark train 156-2 of the right-hand side 
detected by the sensor 30-2, the K pre mark 165-2 is formed in a head, and three 
mark trains which turn into the K-C horizontal thin line mark train 166-21, the K-M 
horizontal thin line mark train 168-21, and the K-Y horizontal thin line mark train 170- 
21 continuously are established, and after it, it becomes a repetition of these three 
mark trains, and repeats 39 times as a whole. 

[0073] Drawing 16 is the flow chart of the overall procedure of the correction value 
calculation section 118 which detects the three amounts delta X, delta Y, and delta Z of 
gap amendments which read the mark train of drawing 12 thru/or drawing 15 formed 
on the endless belt 12 of the amendment mark formation section 116 of drawing 8 by 
the sensor 30-1 and 30-2, and showed it to drawing 11 . If it is in this image gap 
correction value detection processing, it is step SI first and the image gap 
corresponding to each mark train based on the striping mark train 158-1,158-2 which 
showed the detail to drawing 13 , the slash mark train 160-1,160-2, and the slanting 
thin line mark train 162-1,162-2,164-1,164-2 is detected from the sensor 30-1 of the 
K-C mark train 150-1,150-2 of drawing 12 , and the reading signal by 30-2. 
[0074] Then, for the K-M mark train 152-1,152-2 of drawing 12 , the image gap 
similarly based on each mark train is detected at step S2. Furthermore, at step S3, the 
image gap based on each mark train is detected for the K-Y mark train 154-1,154-2 
of drawing 12 . Then, each image gap based on the horizontal thin line mark train 
acquired by the superposition of K-C, K-M, and K-Y which showed the detail to 
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drawing 15 in the horizontal thin line mark train 156-1,156-2 of drawing 12 by step S4 
is detected. 

[0075] If detection of the image gap from the mark train by such step SI - S4 ends. 
Based on the detected image gap, main scanning direction correction value deltaX 
shown in drawing 11 , direction correction value of vertical scanning deltaY, and 
direction correction value of slant (skew correction value) deltaZ are eventually 
computed by step S4. 

5. Image gap detection drawing 17 by the striping mark train has expanded the striping 
mark train 158-1 prepared in the head location of the K-C mark train 150-1 of the 
left-hand side detected by the sensor 30-1 of drawing 13 , and consists of a K pre 
mark 174 and a K-C striping mark train 158. This K-C striping mark train 158 is 
formed by piling up K striping mark train 176 of drawing 18 (A), and C striping mark 
train 178 of drawing 18 (B), and imprinting as a color mixture mark train of two colors. 

[0076] In drawing 18 (A), K striping mark train 176 which put six of marks K1-K6 in 
order is formed following the K pre mark 174. On the other hand, C striping mark train 
178 of drawing 18 (B) consists of five of marks C1-C5. In this K striping mark train 
176 and C striping mark train 178, the same location has the head marks Kl and CI, 
and the same location also has the last marks K6 and C5, and mark pitches differ. 
[0077] Drawing 19 expresses the lightness pattern when reading K of drawing 17 for 
forming the K-C striping mark train 158 of drawing 17 , relation with each striping 
mark train 176,178 of C, and the K-C striping mark train 158 by the sensor. Consisting 
of six of marks K1-K6, drawing 19 (A) is K striping mark train 176 following the K pre 
mark 174, the line breadth of a mark used as the endless belt migration direction (the 
direction of vertical scanning) is become to W, and the pitch has become PI. 
[0078] Drawing 19 (B) is C striping mark train 178, it consists of five of marks C1-C5, 
and line breadth is the same W as the mark of K striping mark train 176, and the pitch 
is long with P2. The difference of the pitches PI and P2 of K striping mark train 176 
and C striping mark train 178 is set to deltaP here. If it is in this invention here, the 
resolution of the migration direction (the direction of vertical scanning) of an endless 
belt is 1800dpi depending on the processing speed of the drawing LSI currently used 
for the controller section 62 of drawing 5 , and resolution of the main scanning 
direction which carries out an abbreviation rectangular cross in the migration direction 
of an endless belt is set to 600dpi decided by the array of the LED chip of LED array 
36-1 to 36-4 established at the electrostatic recording unit 24-1 to 24-4 of KCMY to 
this. 

[0079] the resolution of this belt migration direction — it is as follows when each 
dimension of the mark of drawing 19 is concretely shown using the dot decided by 
600dpi. 

Line breadth W = 48 dots, pitch PI = 96 dots, pitch P2 = 120 dots, pitch difference 
deltaP= 24 dots of dot pitches in the case of 600dpi are set to 42.3 micrometers again. 
Then, it is as follows when the number of dots is expressed with mum. 
[0080] Line breadth W = 2,030.4 micrometer, pitch PI =4,060.8micrometer pitch P2 = 
it is set to 5,076.0 micrometer and pitch difference deltaP=l,015.2micrometer. If for 
example, the line breadth W is taken for an example, since it is W= 48 dots, it can ask 
for the conversion to mum from the number of dots of this 600dpi as 48 dot 
x42.3micrometer=2,030.4micrometer. 

[0081] By piling up and imprinting K striping mark train 176 of such drawing 19 (A), 
and C striping mark train 178 of drawing 19 (B), a K-C striping mark train 158 like 
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drawing 19 (C) is acquired. If the lap condition of this K-C striping mark train 158 is 
seen, the head marks Kl and CI and the last marks K6 and C5 have lapped thoroughly, 
about the meantime, the lap condition of K mark and C mark shifts pitch difference 
deltaP every, a mark C3 is located, without lapping among marks K3 and K4 in the 
center location 175, the lap from hard flow is continuously produced like mark K5 and 
C4, and marks K6 and C5 lap thoroughly in the last location. 

[0082] If the K-C striping mark train 158 with such a lap of K and C is read by the 
sensor, when sensors are drawing 6 and the scattered-light method of drawing 7 , the 
lightness pattern of the scattered-light level shown in drawing 19 (D) is obtained, and 
when it is a transparency mold sensor, the lightness pattern of transmitted light level 
like drawing 19 (E) will be obtained. Here the lightness pattern of the scattered-light 
level of drawing 19 (D) It is the phase of 0 and a mark starting position about the 
phase of the center position 175 of the K-C striping mark train 158 in the migration 
direction of vertical scanning, i.e., direction, of an endless belt. - pi, If the phase of a 
mark termination location is set to + pi, it divides into five fields and the average in the 
detection mode of a mark train is calculated, it becomes max by **pi of both sides, and 
is the minimum value Lmin in a center. It becomes and is obtained in the discrete value 
of a sine curve which has the middle value by ** pi/2. 

[0083] On the other hand about the transmitted light level by the transparency mold 
sensor of drawing 19 (E), it becomes min at the ends used as **pi, and is Maximum 
Lmax with a mid gear 175. The becoming discrete value of a sine curve is acquired. 
Drawing 20 is the case where C striping mark train 178 shifts in the progress direction 
from the condition of the image gap 0 of drawing 19 . As for C striping mark train 178, 
only image gap + A 1 has shifted in the progress direction like drawing 20 (B) to K 
striping mark train 176 of drawing 20 (A). The case where the line breadth W of 
+ Al=24 dot and a mark shifts by the half here is taken for the example. 
[0084] In this case, the K-C striping mark train 158 serves as lap condition like 
drawing 20 (C), and the lightness pattern of the scattered-light level by sensor read 
and transmitted light level becomes as shown in drawing 20 (D) and (E). If the 
lightness pattern of the scattered-light level of drawing 20 (D) is seen, it is the 
minimum value Lmin of a broken line without an image gap. Only + pi/2 has started the 
phase shift like the minimum value Lmin of a continuous line. 

[0085] Moreover, maximum Lmax of a broken line [ pattern / of the transmitted light 
level of drawing 20 (E) / lightness ] without an image gap Maximum Lmax of a 
continuous line Only + pi/2 has started the phase shift like. That is, the phase change 
of the lightness pattern used as image gap + Al=+ pi/2 is produced. Drawing 21 is the 
case where C striping mark train 178 shifts in the direction of delay. That is, to K 
striping mark train 176 of drawing 21 (A), C striping mark train 178 of drawing 21 (B) 
has produced image gap-A in the direction of delay, and has taken for the example the 
case where it considers as -A=-24 dot here. In this case, the mark train by the 
superposition of two colors of a K-C striping mark train 158 like drawing 21 (C) is 
acquired, and the lightness pattern by this sensor read becomes like the scattered- 
light level of drawing 21 (D), or the transmitted light level of drawing 21 (E). 
[0086] If it is in the lightness pattern of the transmitted light level of drawing 21 (D), it 
is the minimum value Lmin without an image gap. - It has shifted only pi/2. Moreover, 
even if it is in the transmitted light level of drawing 21 (E), it is the maximum Lmax 
without an image gap. - It has shifted only pi/2. That is, there is relation it is unrelated 
to image gap-A=-pi/2 in this case. An image gap is uniquely detectable by recognizing 
the phase location where lightness serves as the minimum value or maximum from the 
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lightness pattern of K shown in this drawing 19 , drawing 20 , and drawing 21 , and the 
piled-up mark train over an image gap of the mark train of C. 

[0087] Drawing 22 expresses with the general form the striping mark train used by 
this invention taking the case of two colors of K and C. Drawing 22 (A) is K striping 
mark train 176 used as criteria, the line breadth of a mark is become to W and the 
pitch has become PI. Drawing 22 (B) is C striping mark train 178 set as the object of 
image gap detection, similarly the line breadth of a mark is W and the pitch has 
become P2. 

[0088] Moreover, the relation among both pitches PI and P2 it is unrelated to PKP2 
is, and it has pitch difference deltaP. If the number of marks of C striping mark train 
178 set as the object of Nl and image gap detection in the number of marks of K 
striping mark train 176 which serves as criteria here is set to N2, it will be given by 
the degree type, respectively. 

C mark number N2=(line breadth W)/(pitch difference deltaP) x2+ 1(1) 
K mark several N1=N 2+ 1 (2) 

If shown in drawing 22 , C striping mark train 178 is expressed with Marks Cl-Cn, and 
mark Cn / 2 are located in a mid gear 175. On the other hand, K striping mark train 176 
increases with one mark Kl-Kn+ 1. Moreover, the number of dots which gives the line 
breadth W of the mark in two striping mark trains 176,178 sets up the range of **pi in 
the scattered-light level and transmitted light level of drawing 19 (D) and (E), and 
pitch difference deltaP gives the resolution used as the memory pitch between **pi. 
[0089] For example, if shown in drawing 19 , it is W= 48 dots, and for this reason, pi 
[ ** ] corresponds to **48 dots of phase range of drawing 19 (D) and (E). Moreover, 
since it is pitch difference deltaP=24 dot, memory pitch pi / 2 which give the resolving 
power of drawing 19 (D) and (E) become 24 dots. That is, the topology of drawing 19 
(D) and (E) is the minimum value Lmin with having response relation in the number of 
dots which gives an image gap, and 1 to 1, and expressing the phase of -pi - +pi with 
the number of dots. Or maximum Lmax It can ask for an image gap promptly from a 
phase. 

[0090] Drawing 23 is an ideal color mixture mark train in this invention which made 
resolution of image gap detection **1 dot. Drawing 23 (A) is K striping mark train 176 
used as criteria, and may be W= 48 dots of line breadth, and pitch Pl=96 dot like the 
case of drawing 19 . Moreover, drawing 23 (B) is C striping mark train 178 set as the 
object of image gap detection, and similarly line breadth W is W= 48 dots, and it makes 
the pitch P2 P2=P1+ 1=97 dot corresponding to the pitch difference deltaP=l dot for 
realizing resolving power of **1 dot. Drawing 23 (C) is the K-C striping mark train 158 
by the superposition of K striping mark train 176 of drawing 23 (A) and (B), and C 
striping mark train 178. 

[0091] If a color mixture mark train like this drawing 23 is used, an image gap is 
detectable in the precision of **1 dot from the reading pattern of the K-C striping 
mark train 158. However, when resolution is made into **1 dot, K mark must arrange 
95 of C1-C95, and 96 of K1-K96 and C mark are the die length of mark arrangement 
of the belt migration direction. 96 dots x 96 dots = 9216 dots = 389,836.8 micrometer 
(= about 39cm) 

It will become. For this reason, the memory usage based on the A/D conversion of the 
reading signal when reading by the sensor will increase substantially, and will raise 
equipment cost. Then, if it is in this invention, the detection range of an image gap was 
divided into two steps of size, and was detected, and the resolution of **2 dots has 
been obtained by adding this so that it may clarify by next explanation. 
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[0092] Drawing 24 is the flow chart of the K-C striping mark detection processing for 
detecting an image gap for the striping mark train 158-1 of drawing 17 . First, at step 
SI, the center position of the K pre mark 174 of drawing 17 is detected, and the virtual 
up end position which applied one half of the numbers of dots of the mark width of face 
beforehand set to the center position is determined. Then, the mark-sensing section i 
is set up on the basis of virtual up end position at step S2, and read of a striping mark 
is performed. 

[0093] That is, as shown in the right-hand side of the K-C striping mark train 158 in 
drawing 17 , the sections 1, 2, 3, 4, and 5 are set up, and lightness is searched for as 
an A/D-conversion value of the sensor reading signal of each section. Next, at step 
S3, the A/D-conversion value of the mark lightness read by the sensor is normalized. 
Drawing 25 is the content of normalization processing of an A/D-conversion value. 
Time amount is taken along an axis of abscissa, it takes 00 h-FFh by the hexadecimal 
along an axis of ordinate as the voltage level of a sensor reading signal, and 
conversion level of an A/D-conversion value, and drawing 25 (A) expresses the mark- 
sensing signal 182. Moreover, the mark-sensing signal from a sensor is letting an 
emitter follower pass, and has made the white level 184 with the output. 
[0094] Moreover, the black level 186 which determines a part without a mark takes 
40h with an A/D-conversion value, and has taken 1.05 volts with the signal level. That 
is, the A/D-conversion value FF and the value of a quadrant with a maximum electrical 
potential difference of 42 volts are made into black level 186. It restricts as follows as 
slice level 188 for normalization conversion here. 

slice level Kwhite-level-black level)/4+ black level — generation of such slice level 
188 restricts the big noise contained in the mark-sensing signal 182. 
[0095] Moreover, a normalizing value may be OOh when the value which lengthened 
black level 186 from the mark-sensing signal 182 is subtracted. Consequently, a 
normalizing value 200 like drawing 25 (B) is obtained. Moreover, in drawing 25 (A), a 
big noise is contained in the mark-sensing signal 182 by the falling edge and rising 
edge about the section when a mark does not exist. Then, the mark-sensing signal 182 
makes the period Tl which makes a terminal point the point 192 having exceeded slice 
level 188 after that with the point 190 as the starting point which was less than slice 
level 188 0 level section. 

[0096] In this case, the mark-sensing signal 182 is changed sharply henceforth [ a 
point 192 ], and the point 194 exceeding slice level 188 again is produced. In this 
case, the average of the mark-sensing signal 182 of the Tl section is compared with 
the average of the mark-sensing signal 182 of the T2 section, and the average 
chooses the section Tl of the smaller one as the normalization level OOh section. 
Then, suppose that the mark-sensing signal 182 fell greatly into mark sensing, started 
with the falling point 196 of slice level 188, and produced the point 198. In this case, 
even if it attaches, section T3 from, a point 196 to a point 198 is calculated, when it is 
below default value, falling change of this mark-sensing signal 182 is disregarded, 
slice level 188 is maintained as it is, and a noise is removed. 

[0097] If normalization of an A/D-conversion value can be managed with step S3 again 
with reference to drawing 24 , it will progress to step S4 and the average lightness D 
of section i=l-5 in drawing 7 (i) will be computed. Then, the image gap Al is 
computed at step S5. Calculation of this image gap Al is asked for the phase phi of a 
lightness pattern by the degree type using a discrete Fourier transform. 
Phi=ArcTan (sine Fourier coefficient a / cosine Fourier coefficient b) 
= ArcTan[sigma{Dixsin (2pii/5}/{sigma (Dixcos(2pii/5)}])) 
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(3) 

however, i= 1, 2 and 3, and ... nn=5phi=-pi - +pi — if it does in this way and the 
phase phi of a lightness pattern is called for, it will change into the image gap 
aluminum expressed by the degree type with the number of dots. 
[0098] 

Al =(number conversion value of partitions of phase phi) x (resolution deltaP) 
= -{(phi/2pi) x5-0.5> x24 {dot] (4) 

Drawing 26 is the overall outline structure of the horizontal thin line mark train 156- 
1,156-2 of drawing 12 , for example, if left-hand side is taken for an example, it has 
prepared the mark train group 202-11 - 202-lj following the K pre mark 165-1. If the 
mark train group 202-11 is taken for an example, the mark train group 202-11 - 202- 
lj consisted of three, the K-C horizontal thin line mark train 166, the K-M horizontal 
thin line mark train 168, and the K-Y horizontal thin line mark train 170, and have 
repeated this also about the remaining groups. 

[0099] It is similarly constituted from the mark train group 202-21 - 202-2j by the 
right-hand side mark train following the K pre mark 165-2, and each mark train group 
becomes the repeat of three kinds of mark trains, K-C, K-M, and the K-Y horizontal 
thin line mark train 166,168,170. If it is in the example of this invention, it is referred 
to as j= 39, and a mark train group is repeated 39 times. 

[0100] Drawing 27 is the example of K-C in drawing 26 , K-M, and the horizontal thin 
line mark train 166,168, and expands and expresses drawing 15 . Moreover, drawing 
28 is the K-Y horizontal thin line mark train 170 following drawing 27 . Drawing 29 is 
an explanatory view for forming the K-C horizontal thin line mark train 166 of drawing 
27 . Drawing 29 (A) is K mark train 210, and may be W= 18 dots of line breadth of a 
mark, and pitch PI =48 dot. Moreover, drawing 29 (B) is C horizontal thin line mark 
train 212, and, similarly makes mark line breadth W= 18 dots and pitch P2=50 dot. For 
this reason, it becomes the pitch difference deltaP=2 dot of K mark and C mark. 
[0101] The range of **pi in the lightness pattern by the sensor read of the mark train 
by the superposition of the K-C horizontal thin line mark train 166 of drawing 29 (C) 
has the range of **18 dots from W= 18 dots of this line breadth corresponding to W= 
18 dots of line breadth. Moreover, the resolving power in the range of **18 dots 
corresponding to the range of **pi (memory pitch) becomes 2 dots corresponding to 
pitch difference deltaP. 

[0102] Moreover, in K mark, 26 sheets of K1-K26 and C mark become [ the number 
of marks of K mark and C mark ] 25 sheets of K1-K25 from above (1) and (2) type. If 
it is in this invention, it is adding the image gap detected by each of the K-C striping 
mark train 158 of drawing 17 , and the K-C striping mark train 166 of drawing 27 , and 
resolution of **2 dots in the range of **48 dots is realized. That is, range **pi of the 
lightness pattern of drawing 30 (B) obtained in the K-C striping mark train 158 has 
given the range of **48 dots like drawing 30 (A) corresponding to W= 48 dots of line 
breadth. Moreover, the resolving power in this case is set up corresponding to pitch 
difference deltaP=24 dot. 

[0103] On the other hand, if it is in the K-C horizontal thin line mark train 166 of 
drawing 30 (A), since it is W= 18 dots of line breadth, **12 dots of range are set up 
corresponding to ** pi/4 of drawing 30 (B), and it has the resolution by pitch difference 
deltaP=2 dot within the limits of it. Range setting out which has the resolving power of 
2 dots in each of each memory in every 24 dots of **48 dots by **12 dots is gradually 
performed like drawing 30 (B) by such combination. 

[0104] For example, the image gap computed from the K-C striping mark train 158 is 
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Al=+ 24 dot, supposing image gap A5 computed from the K-C horizontal thin line mark 
train 166 is A5=+ 2 dot, the A5=+ 2 dot corresponding to the Al=+ 24 dot of drawing 
30 (B) will be chosen, and an image gap will become A1+ A5=26 dot. Drawing 31 is a 
flow chart for the image gap detection for the K-C horizontal thin line mark train 166 
of drawing 27 . The center position of the pre mark 165 for the horizontal thin lines of 
the head of drawing 27 is first detected at step SI, and the virtual up end position 
decided by 1/2 of pre mark line breadth is determined. Then, at step S2, the eight 
mark-sensing sections 1-8 are set up like drawing 27 on the basis of virtual up end 
position, and it asks for a lightness pattern by the mark scanning. 
[0105] Then, at step S3, an A/D-conversion value is normalized like the case of 
drawing 25 , and the average lightness D of each section (i) is computed by step S4. 
Since it is i= 1 —8 here, D (1) - D (8) are computed. Then, image gap A5 is computed at 
step S5. Based on the lightness pattern (i) D, i.e., average lightness, for which it asked 
by step S4 first, a phase phi is computed by the degree type by discrete Fourier 
transform. 
[0106] 

Phi=ArcTan [sigma{Dixsi(2pii/8)}/{sigma (Dixcos) (2pii/8)]) 
(5) 

however, i= 1, 2 and 3, and ... nn=8phi=-pi - +pi — since the K-C horizontal thin line 

mark train 166 of drawing 27 continues and is repeated at the section of j=l — 13, image 

gap (A5) j in the section j of arbitration is given by the degree type here. 

The amount of section gaps (A5) j =(number conversion value of partitions of phase 

phi) x (resolution deltaP) - (offset of the repetition section) 

= {(phi/2pi) x8-0.0} x2 - {2 / 3-Q-l) x (2/3)} [Dot] (6) 

j=l — 13 [ however, ] — if it does in this way and image gap (A5) 1 -(A5) 13 of section 
j= 1 — 1 3 are calculated, the average image gap A5 will be computed by the degree type. 

[0107] 

Amount A5 of average gaps =sigma(A5) j/j ={(A5) 1+(A5) 2+ ... + + (A5) 13}/13 (7) 
Detection of image gap A5 by such K-C horizontal thin line mark train 166 is the same 
also about the remaining K-M horizontal thin line mark train 168 and the K-Y 
horizontal thin line mark train 170 which were shown in drawing 27 and drawing 28 . 
6. Image gap detection drawing 32 by the slash mark train has taken out and expanded 
the slash mark train 160-1 on the left-hand side of drawing 13 . This slash mark train 
160-1 has the K pre mark 214, and it has formed the K-C slash mark train 172 in the 
head continuously, 

[0108] Drawing 33 is K mark train and C mark train for acquiring the K-C slash mark 
train 172 of drawing 32 by superposition. Drawing 33 (A) is K mark and forms the K 
pre mark 214 in a head, six of marks K1-K6 are continuously arranged as a K slash 
mark train 216, and this slash has the inclination of 45 degrees of upward slants to the 
right. Drawing 33 (B) is C slash mark train 218, and arranges five of marks C1-C5. In 
both, it is in the same location, and the last marks K6 and C5 also became the same 
location, and the top marks Kl and CI have shifted in between. 
[0109] Drawing 34 is a lightness pattern obtained by formation and sensor read of a 
K-C slash mark train. It is the line breadth of the endless belt migration direction 
where K slash mark train 216 of drawing 34 (A) is the slash mark which had the 
inclination of 45 degrees in the upward slant to the right, and the line breadth W of a 
mark serves as a sensor appearance location, and the pitch has become PL Although 
drawing 34 (B) is C slash mark 218 and the line breadth W of it is the same as that of 
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K mark, as for the pitch P2, only pitch difference deltaP is large. In this operation 
gestalt, line breadth W, pitches PI and P2, and pitch difference deltaP take the 
following value. 

[0110] Line breadth W = 36 dot pitches PI = 72 dot pitches P2 In K mark, 6 of marks 
K1-K6 and C mark become five of C1-C5 from =90 dot-pitch difference deltaP= 18- 
dot for this reason (1), and (2) type. 

[0111] Drawing 34 (C) is the K-C slash mark train 172 which piled up K slash mark 
train 216 of drawing 34 (A) and (B), and C slash mark train 218. If this K-C slash mark 
train 172 is read by the sensor, the lightness pattern of the scattered-light level of 
drawing 34 (D) or the lightness pattern of the transmitted light level of drawing 34 (E) 
will be obtained. It is the minimum value Lmin to the location of the phase 0 if it is in 
the lightness pattern of the scattered-light level of drawing 34 (D), since an image gap 
is zero in this case. It is located. On the other hand, if it is in the lightness pattern of 
the transmitted light level of drawing 34 (E), similarly it is Maximum Lmax to the 
location of the phase 0 of a center position 215. It is located. Range **pi of the 
lightness pattern in this case has the range of **36 dots corresponding to W= 36 dots 
of line breadth, and resolving power becomes 18 dots according to pitch difference 
deltaP. 

[0112] Moreover, change of the lightness pattern by the K-C slash mark train 172 
when C slash mark train 218 causes a gap in the migration direction (the direction of 
vertical scanning) of an endless belt to K slash mark train 216 becomes the same as 
the case of drawing 20 about a horizontal thin line mark train, and drawing 21 . In 
addition, if it is in the K-C slash mark train 172, it laps in the endless belt migration 
direction of C slash mark train 218 also to the gap of a main scanning direction which 
carries out an abbreviation rectangular cross, condition changes, and the phase of a 
lightness pattern changes. Namely, the K-C slash mark train 172 produces the phase 
shift of the lightness pattern according to the image gap of both main scanning 
directions which carries out an abbreviation rectangular cross in the direction of 
vertical scanning and the belt migration direction used as the belt migration direction. 
[0113] Drawing 35 is a flow chart for detecting the image gap A2 for the K-C slash 
mark train 172 of drawing 32 . First, the center position of the K slash pre mark 214 of 
drawing 32 is detected at step SI, and virtual up end position is determined as 1/2 of 
values of the mark width of face defined beforehand. Then, at step S2, the sections 1- 
5 are set up as the mark-sensing section i on the basis of virtual up end position, a 
slash mark train is read by the sensor, and the A/D-conversion value which shows 
lightness is acquired. 

[0114] then, the step S3 -- drawing 25 — like — an A/D-conversion value — 
normalizing — step S4 — a slash mark train — each -- the average lightness D of 
section i=l-5 (i) is computed. At step S5, the image gap A2 is computed eventually. 
That is, a phase phi is computed by the degree type based on discrete Fourier 
transform. 

Phi=ArcTan [sigma{Dixsin(2pii/5) -0.5}/{sigma (Dixcos(2pii/5)}]) 
(8) 

however, i= 1, 2 and 3, and ... the phase phi which shows nn=5phi=-pi - +pi and an 

image gap is changed into the number of dots by the degree type. 

[0115] 

A2 =-{(phi/2pi) x5-0.5> xl8 {dot] (9) 

Calculation of the image gap A2 by the read of such a K-C slash mark train 172 is the 
same also about the remaining K-M slash mark train and a K-Y slash mark train. 
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Drawing 36 has expanded the K-C slanting thin line mark train 162,164 on the left- 
hand side of drawing 13 . The K-C slanting thin line mark train 162 is formed like 
drawing 37 by piling up K slanting slash mark train 220 and C slanting slash mark train 
222. K slanting thin line mark train 220 of drawing 37 (A) has line breadth W and a 
pitch PI. On the other hand, although C slanting thin line mark train 222 of drawing 37 
(B) is the same line breadth W, only in pitch difference deltaP, the pitch P2 is large. 
[0116] If line breadth W, pitches PI and P2, and pitch difference deltaP are in this 
operation gestalt, they take the following value here. 

Line breadth W = six dot pitches PI = 48 dot pitches P2 In K mark, 8 of K1-K8 and C 
mark become seven of C1-C7 from =50 dot-pitch difference deltaP= 2-dot for this 
reason above (1), and (2) type. 

[0117] Drawing 38 is each mark train of K for forming the K-C reverse slanting thin 
line mark train 164 of drawing 36 , and C. Drawing 38 (A) is K reverse slanting thin 
line mark train 224, and is using the slash mark train which inclined to the upper left 
sense of 45 degrees to drawing 37 (A). Drawing 38 (B) is C reverse slanting thin line 
mark train 226, and is using the slash mark train leaning to the method of the diagonal 
left which serves as reverse sense to drawing 37 (B). Moreover, like the case of 
drawing 37 , line breadth W is W= 6 dots, and also makes the pitch PI of K reverse 
slanting thin line mark train 224 PI =48 dot. 

[0118] On the other hand, C reverse slanting thin line mark train 226 is shifted to a 1- 
dot and plus side to drawing 37 (B). That is, if shown in drawing 37 , the image gap of 
the marks C1-C7 to marks K1-K7 is 2, 4, 6, 8, 10, and 12 or 14 dots, but if shown in 
drawing 38 , they are 1, 3, 5, 7, 9, 11, and 13 or 15 dots. The K-C slanting thin line 
mark train 162 of drawing 36 has set the range and resolution of an image gap as two 
steps with combination with the K-C slash mark train 172 of drawing 32 . 
[0119] Drawing 39 (A) is the combination of the K-C slash mark train 172 and the K- 
C slanting thin line mark train 162, like drawing 39 03), the K-C slash mark train 172 
sets [ ** pi ] up the range of **36 dots of range with W= 36 dots of line breadth, and 
the resolving power at this time serves as a 18-dot unit decided by pitch difference 
deltaP=18 dot. On the other hand, the K-C slanting thin line mark train 162 sets up the 
range of **6 dots with W= 6 dots of line breadth, and sets up the resolution 
corresponding to pitch difference deltaP=2 dot in the range. The image gap detection 
whose resolution the number of range is **36 and is **2 dots is realizable by the die 
length of a short mark train with the combination of the slash mark train of such a 
large range and a small range. 

[0120] Furthermore, by taking the averaging of image gap A3 and A4 which were 
detected from each, the K-C slanting thin line mark train 162 of drawing 36 and the K- 
C reverse slanting thin line mark train 164 can offset an image gap of the direction of 
vertical scanning used as the belt migration direction, for this reason, remove ****** to 
offset of a belt bearer rate, and can compute at accuracy the image gap of a main 
scanning direction which carries out an abbreviation rectangular cross in the belt 
migration direction. 

[0121] Drawing 40 is the flow chart of the image gap detection processing for the K-C 
slanting thin line mark train 162 of drawing 36 , and the K-C reverse slanting thin line 
mark train 164. First, at step SI, eight reading section i=l — 8 of a slanting thin line 
mark train upward slanting to the right are set up on the basis of the virtual up end 
position of the K pre mark 155-1 shown in drawing 13 , a mark is read, and lightness 
is searched for. Next, an A/D converter is normalized like drawing 25 at step S2. 
[0122] Then, the average lightness D of each section of a slanting thin line mark train 
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(i) is computed at step S3, and image gap A3 is computed based on discrete Fourier 
transform by step S4. That is, based on a discrete Fourier transform, a phase phi is 
computed by the degree type. 

Phi=ArcTan [sigma{Dixsin(2pii/8)}/{sigma (Dixcos} (2pii/8)]) 
(10) 

however, i= 1, 2 and 3, and ... nn=5phi=-pi - +pi — image gap A3 which changed into 
the dot the phase phi computed by having carried out in this way by the degree type is 
calculated. 

A3 = {(phi/2pi) x8-0.0} x2 [Dot] (11) 

Next, the A/D-conversion value which sets up the reading sections 1-8 of the K-C 
reverse slanting thin line mark train 164 of a left riser which serves as reverse sense 
like step SI on the basis of the virtual up end position of the K pre mark 155-1 in the 
head of drawing 13 , reads a mark by the sensor, and expresses lightness with step S5 
is acquired. Then, an A/D-conversion value is normalized at step S6, and the average 
lightness D of section i=l-8 of the K-C reverse slanting thin line mark train 164 (i) is 
computed at step S7. 

[0123] Then, image gap A4 is computed at step S8. Based on the discrete Fourier 
transform by the aforementioned (10) formula, it asks for a phase phi first. Next, the 
computed phase phi is changed into the number of dots of the image gap A by the 
degree type. 

A4 ={(phi/2pi) x8-0.5> x2 [Dot] (12) 

7. Calculation drawing 41 of correction value delta X, delta Y, and delta Z is the flow 
chart of calculation processing of the correction value delta X, delta Y, and delta Z of 
the image gap performed based on the image gaps Al and A2 of each mark train 
performed in the correction value calculation section 118 of drawing 8 , A3, and the 
calculation result of A4. 

[0124] At step SI, direction correction value of vertical scanning deltaY used as the 
belt migration direction is computed first. Calculation of this correction value deltaY 
computes the direction image gap Bl of vertical scanning on the left-hand side by the 
degree type like drawing 12 using image gap All. of the block 230 computed from the 
K-C striping mark train 158-1, and image gap A51 of the block 232 searched for from 
the K~C horizontal thin line mark train 166-1. 

Amount Blof left comes scanning direction gaps = rounding off {(A11.-A51) /16} 
xl6+ A51 = rounding-off (A11.-A51) + A51 (13) 

Since this image gap Bl is an image gap of 600dpi of a main scanning direction, in 
order to double it with 1800dpi of the direction of vertical scanning, it computes 
direction correction value of vertical scanning deltaY by the degree type. 
[0125] 

Direction correction value of vertical scanning deltaY= rounding off (3xBl) (14) 
Again with reference to drawing 41 , it progresses to the following step S2, and 
direction correction value of slant deltaZ is computed. Calculation of this direction 
correction value of slant deltaZ serves as a procedure of drawing 43 . From image gap 
All. first shown in the block 236 of the striping mark train 158-1, and image gap A51 
of the block 238 of the horizontal thin line mark train 166-1, the direction image gap 
Bl of vertical scanning shown in block 240 is computed. This is obtained by the 
aforementioned (13) formula. 

[0126] Moreover, about the right-hand side striping mark train 158-2 and the 
horizontal thin line mark train 166-2, since image gap Air and A5r are obtained with 
block 242,244, the direction image gap Br of vertical scanning is computed by the 
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degree type with block 246 like left-hand side. 

Amount Br of right comes scanning direction gaps = rounding off (Arl- 
A5r) /16xl6+ A5r = rounding-off (Arl-A5r) +A5r (15) 

Thus, if the direction image gaps Bl and Br of vertical scanning of right and left are 
obtained with block 240,246, direction correction value of slant deltaZ by the degree 
type will be computed by searching for both difference like block 250, and also 
changing into 1800dpi from 600dpi. 
[0127] 

Direction correction value of slant deltaZ= rounding off {3x (Br-Bl)} (16) 
Again with reference to drawing 41 , main scanning direction correction value deltaZ is 
computed by the following step S3, S4, and S5. Step S3 is calculation processing of 
main scanning direction correction value deltaXl in left-hand side, and step S4 is 
calculation processing of main scanning direction correction value deltaXr in right- 
hand side, and it is computing main scanning direction correction value deltaX with the 
averaging of correction value delta XI and Xr at step S5 eventually here. 
[0128] Calculation of this main scanning direction correction value deltaX is performed 
by the procedure of drawing 44 . As a left-hand side mark train, the striping mark train 
158-1, the slash mark train 172-1, the slanting thin line mark train 162-1, the reverse 
slanting thin line mark train 164-1, and also the horizontal thin line mark train 166-1 
are used first. Of course, since the striping mark train 160-1 is repeated 39 times, an 
image gap uses the average. Consequently, image gap All., A21., A31, A41, and A51 are 
called for like [ train / each / mark ] blocks 252 and 258,260,266,254. 
[0129] The direction image gap Bl of vertical scanning in left-hand side is first 
computed like block 256 by image gap All. of block 252,254, and A51. This direction 
image gap Bl of vertical scanning is computed by the aforementioned (13) formula. 
Next, the synthetic image gap CI in which the image gap of both a main scanning 
direction and the direction of vertical scanning was included like block 262 is 
computed by the degree type using image gap A21. of block 258,260, and A31. 
[0130] 

Amount CI of synthetic gaps = rounding off (A21.-A31) /16xl6+ A31 = rounding-off 
(A21.-A31) +A31 (17) 

Thus, by lengthening the direction image gap Bl of vertical scanning of block 256 from 
the synthetic image gap CI of the acquired block 262, the main scanning direction 
image gap Dl of block 264 is computed by the degree type. 
[0131] 

Amount Dl of main scanning direction gaps =C1-B1 (18) 

On the other hand, the image gap El of a main scanning direction is computed like 
block 266 by the degree type using image gap A31 of block 260,266, and A41. 
Amount El of main scanning direction gaps = (A31-A41.V2 (19) 
The main scanning direction image gap Dl obtained by the block 264 here has low 
resolving power in a large range, and the main scanning direction image gap El of 
block 266 has high resolving power in a small range to this. Then, main scanning 
direction correction value deltaXl based on a left-hand side mark train by both range 
doubling is computed by the degree type by block 268. 
[0132] 

Main scanning direction correction value deltaXl = rounding-off {(Dl-El) /16} xl6+El 
= rounding-off (Dl-El) + E1 (20) 

If the calculation processing about the mark train of such left-hand side is completed, 
about each of the right-hand side striping mark train 158-2, the slash mark train 172- 
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2, the slanting thin line mark train 162-2, the reverse slanting thin line mark train 
164-2, and the horizontal thin line mark train 166-2 Main scanning direction correction 
value deltaXr in a right-hand side mark train is computed using image gap Air, A2r, 
A3r, A4r, and A5r which are obtained by blocks 270 and 276,278,284,272. 
[0133] The direction image gap Er of vertical scanning of block 274 is first computed 
from image gap Air of block 270,272, and A5r. This formula is as the aforementioned 
(15) formula. Next, the synthetic image gap Cr of block 280 is computed by the degree 
type from image gap A2r of block 276,278, and A3r. 

Amount Cr of synthetic gaps = rounding off (A2r-A3r) /16xl6+ A3r = rounding-off 
(A2r-A3r) +A3r (21) 

Then, the main scanning direction image gap Dr of block 282 is computed by the 

degree type from the image gaps Br and Cr of block 274,280. 

[0134] 

Amount Dr =Cr-Brr of main scanning direction gaps (22) 

Furthermore, the main scanning direction image gap Er of block 286 is computed by 
the degree type from image gap A3r of block 278,284, and A4r. 
Amount Er of main scanning direction gaps = (A3r-A4r)/2 (23) 

And main scanning direction correction value deltaXr based on the mark train on the 
left-hand side of block 288 is computed by the degree type by the range configuration 
by the image gaps Dr and Er of block 282,286. 
[0135] 

Main scanning direction correction value deltaXr = rounding-off {(Dr-Er) /16} xl6+ Er 
= rounding-off (Dr-Er) xl6+ Er (24) 

Thus, if the main scanning direction correction value delta XI and delta Xr on either 
side is acquired by block 268,288, main scanning direction correction value deltaX will 
be eventually computed with both averaging by the degree type like block 290. 
[0136] 

Main scanning direction correction value deltaX= rounding off {(deltaXK deltaXr) 12} 
(25) 

Drawing 45 expresses the principle of the image gap amendment based on the 
correction value delta X, delta Y, and delta Z acquired in the correction value 
calculation section 118 of drawing 8 . The location gap detection result of the object 
printing line 140 of drawing 11 is attached in a main scanning direction X like drawing 
45 (A), and the direction Y of vertical scanning, and is changed into the location gap by 
the bit map room 194 divided with the 1 -pixel pitch. If it was in the bit map room 194 
of drawing 45 (A), since the ideal printing line 148 was decided first, the actual object 
printing line 140 to this is set up. 

[0137] That is, the object printing line 140 can be set as the bit map room 194 using 
main scanning direction correction value deltaX, direction correction value of vertical 
scanning deltaY, and direction correction value of slant deltaZ for which it already 
asked. If this object printing line 140 is changed into image data, location gap data 
296-1 to 296-3 like drawing 45 (B) are generable. To the location gap data 296-1 to 
296-3 of this drawing 45 (B), amendment data 298-1 to 298-3 140 like drawing 45 
(C), i.e., the line for detection of drawing 45 (A), are reversed to the minus side to 
axial symmetry to the ideal printing line 148, and only main scanning direction 
correction value delta X is shifted to the minus side (left-hand side) of a main scanning 
direction. 

[0138] If the amendment data 298-1 to 298-3 of this drawing 45 (C) are read and 
luminescence actuation of the LED array is carried out, like drawing 45 (D), a location 
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gap of drawing 45 (B) is amended and the printing result 300 corresponding to the 
ideal printing line 148 of drawing 45 (A) can be obtained. If it is in the above- 
mentioned operation gestalt, in addition, for example like the striping mark train of 
drawing 19 Although it is made into a different pitch P2 to the pitch PI of K mark train 
so that the lightness pattern of the mark train by the superposition in the case of 
having no image gap may draw a sine curve, other mark trains, for example, C mark 
train, of a color It was not limited to this, but another side has shifted to one side, and 
how to decide both pitches PI and P2 sets the mark starting point and a mark terminal 
point to **pi. If the minimum value or maximum as the singular point for detecting 
phase conversion in it is obtained only for one of the lightness patterns of a certain, a 
mark array can take the gestalt of arbitration. 

[0139] For example, pitch spacing of K mark train and C mark train may be decided at 
random, and you may set according to the proper function which applies a lightness 
pattern with the single longest value or maximum in **pi. Moreover, the minimum value 
[ in / for example / the lightness pattern of the scattered-light level of drawing 19 
(D) ] Lmin although count precision is raised by computing a phase phi by discrete 
Fourier transform since the lightness pattern with which two colors were doubled 
draws a sine curve, if it is in the above-mentioned operation gestalt Since an image 
gap is uniquely known when the corresponding mark is known, an image gap is also 
computable promptly from the level of a lightness pattern. 

[0140] Furthermore, although the above-mentioned operation gestalt took for the 
example the laser beam printer used connecting with a word processor or a personal 
computer, if it is a multicolor recording device which imprints two or more color toners 
on a form using the electrostatic recording unit arranged to the tandem, lessons can be 
taken for it from proper equipment, and it can apply this invention as it is. 
Furthermore, the definition by the numeric value which showed this invention to the 
operation gestalt is not received. Furthermore, proper deformation is possible for this 
invention in the range which does not spoil the object and advantage. 
[0141] 

[Effect of the Invention] The color mixture mark train which shifted and piled up two 
colors as a mark for using it for amendment of an image gap according to this 
invention as explained above is imprinted on a belt. Since the lightness pattern was 
read by the sensor and the correction value of an image gap has been acquired, even if 
it causes an image gap in response to the effect of offset of the belt bearer rate 
between each imprint location of two colors by the photoconductor drum An image gap 
of the mark by offset of a bearer rate can detect the correction value of an image gap 
to accuracy, without hardly affecting the phase of the lightness pattern read in the 
color mixture mark train, and being influenced by the belt bearer rate of offset. 
[0142] Moreover, since the color mixture mark train which piled up and imprinted two 
colors to detection of the correction value of an image gap is used, the correction 
value of an image gap is detectable in the form near a more nearly actual printing 
result. Moreover, since the sensor has detected the lightness of the color mixture 
mark train which piled up and imprinted two colors, even if it is not a sensor using the 
laser beam of high degree of accuracy which extracted the beam diameter extremely, 
a lightness pattern is detectable to accuracy also by the easy sensor with a low optical 
precision like the sensor for toner adhesion with a focal large spot. 
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Btffifr&fr&iifclBSKA' h 1 2 SrHiiiia^fil^ 30 

S. SUB^M 2tt4^>£0n-52 2-l, 22- 
2, 22-3, 2 2-4<O0'3fc:j&»t83*l6. flK*^ 
*Kx=. -y h 1 1 J±gg*tt 1 Ofc*tL«IKB£fci£i 

[0029] o-72 2-Ui®So-7tLT««g 
U ffi»a-7 2 2-UiS»flSffi(H5W) CJ:9 
ttSfl' M 2 ZKmi'^rtsm® 9 C-SIStSi 
SfflrTS. *Jtffiiftn-52 2-l«. ftgfl'CJl'h 1 2 
frfe«S*»**-*ACItelcCi-?fc LTMHW-*. 
n-?2 2-2ttt»n-5fctTWBU fl»o-5 40 

2 2 - 2 ti^JSg^.^ M 2 izm&m-t &%ma- y t 

[0030] P-522-3, 22-4J±ftt^Ka 
-^fcLTWEU »D-52 2-l&^»o-5 
2 2-2fcSa£LT5Jg$ilS. ts£i&u-72 2-2fc 

»o-7 22-1 olStf>iia8<^ H2 <o±.mj&rf& 

uu m§m<r)m>mzBf&.i-z>. eftftti*?"i4 

kmrnztizti*) . tTy^Tyrn-7l6tJ:0* y 
^14<7)gJiScoie^&!)^ltti^M! Officii. £H 
tfctf-f HiiS8l8^ffloT-»co£»«i*On-7 2 0 50 
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izx vm®^ m 2<?>fiaau-7 2 2 - 2 

hAfflS<7)£li«6^ifcgg|(^ASn. !a3§as«£i&£ 
iffig LfclEilffi{±8a!lo-7 2 2 - 1 frt>miHZti2> . 

[0031] m^<ji h 1 2«i«iio-7 2 2 - 2 tc i 

*)%mt$ti&t:ib. IE^iffi*Wn-72 2-2fflJ*^ 

h. #ft«ffl!lOffil*o-72 2-l{il*Sn-7i: 
LTtlt&tS^J6. iUfl^M 2tiffifjo-?2 2- 

its-rs^tfcv^Tm?t*%*$as. ^co^iB 
mmmmu~=y 22-1 

*U ^hT&{2g£&iftS£fc&<££a8's/Ph 1 2 

[0032]gg**10rtfc{iY, M. C, K04£ 
W«>SIB»i--y H24-1. 24-2. 24-3. 2 
4-4#S(t£*U tSSS'OH-l 2«n-7 2 2- 
2 fclMo-^ 2 2 - 1 fccOStffiS^ ftS^ h±fflS 
^teiil^iJgg&fcjfHT. ±a»»6"RBHt|6l*»-jT 
Y. M. C. KcOJlSfcli^JtEa^afc^^A^it 

[ 0 0 3 3 ] t?mfE£i3---y h 2 4 - 1~2 4 -4te. 
3S«81i:LT4xu-h^-j£# (Y) . H£y?hi- 
(M) . i/7>ht-^ (C) . RTSf^ y? 

hi—is,ft (k) zmm-th&mmt. ztam<?>® 
mim t-c&s . zcotmb&wmz-- ? h 2 4 - 1 ~~ 
2 4-4tt. nsg^Ph 1 2co±mcosimmmmi l z 
m->xm>i-?>mm±.iz'(iin-bi—&. wy? 

[00343 m3\m2<rfflmm2---vY2A-i~- 

24-4«01'?2rKOaiLTV^. #«fefiU- yh2 
4«±®3tK7^3 2^fi|^. ieSi6fmt®3tF7A3 
2{ii$tHll0fcIli!|£ffi»$^-&. ^£H7A3 2co±^r 

tzimm 3a-?&m$shzu±xax3 hvy%m%m 
tLxmtfLZh*Mn$s3 4j!><gm2ti. Bm&3 
4izx 0S3tF5A3 2cr)®mm\i-m%'mx'%m 

[0 03 5] SS3£F7A3 2<^««^ai5^»2JL 
- yhtLTai&t&LEDTW-f 3 6**ES$fl, L 
EDTU-f 3 60X4f ^-y^T'ttiltSiUt^cJ: 
S»®tfiW J «^a^S. W*>. LEDTUJ36<7)± 

g&xfoizwmztitimmTii. rjyt^-^^v- 
Hro-b ~,+mfrhwmmt LxEteztimm?- 
ffr^smtizwrnT-f ( h ••/ hr-? ) wpgiaet 

[0036] @3th'7ix3 2(C«^ii^^ci?mjtfil 
S3feh'7A2 0«0±*tciBS$itTV^3Sffi§§4 0 

@3tK5A2 0W=fmh^— 
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IzQM WzmW&M&n-y A2\zX-> XWimzftm 
fl«¥Sflft. BD*.#mtt^o-7 4 2Ji. ilSg^. 

iw 1 2*itLx®dtvyj»3 2 t^iswsM^is?- 

tfLTEKSfu iSJfWh 1 2tci 9ftB*$*ift£ii 

m% h 5 a 3 2±mm h i—§mmi&kizm.tmz 

[00 371 e^7-o-feX^gT®^K7A3 2^ffi 

TUft. Z<m&hi—im!tt\ i 7J±3 2£.jciL. £S 10 

«^^8«TaiBtc^ttf>iifc M- mffl&4 3 fci 

"?l&££ixft. &*£;ftjWS&M- 

^73 8KJ:93i#S4 0fc:5g3*u BSSi&M-fc 

LTfcJflSiift. 

[0038] BtfH2 ^#Bg-TSC IS^JifcSg'Ol' 
M 2<^£i)0-7 2 2 - 2*>£>8«&D-7 2 2 - 1 SO 

24-l~24-4fcJ:oTY, M, C, K<94fetf>h 

tfcoafc^fci ft«£¥£§JfC 7 /Mr 
f&Zti. iS6o-7 2 2-HBI*^t-ha-7aifeS 20 
#i£g2 6£|6]a^Ti*9iiiS#u 7;^7-m<^ES 
Jfl»cm-ft^**fifeh.ft. 

[00 39] aBS^M OcO^JgAOPh l 2tf)Tffl<9 

-ft<7>*L>*t3 o - 1 , 3 o - 2*^as*iTfc *) . m 
2 o^TH^frco-b yy- 3 0 - 1 &. ZCO 

-fcytf-30-l. 30-2(i, *5WBtcJ:l»ffig^vgl 
&<^lzW^l>hl2±.£i^Ltzimrti&lii<7>t: 30 

s. 

[ 0 0 4 0 ] 04 »±. a2<^B*«c 1 OCOrtatmtt 
h z-=i -y M 1 fcg(tTV>S»Sia»J-- y b 2 4 - 1 

-24 -4 <rmnttmx'hz> . t-nm*# 1 ow_ta5 
v^ft. na**i ortw±7ix-A5 5* s sa$^, 7 

5<r)±M2milzV>5 6£EgLTi^ft. 
[0 041] ^tlK«L±S?{cJROtllLT*LTU|,l» 40 
SK/Pha^y h 1 lOffiBCMt. §S®#**:1 0|»?>7 
W-A5 5£ffl#^ft7U-^58A^»t^*U 71/- 

5 8<0try 5 6 tfBOTftfiUicttevfttmf 6h 

T^ft. Z0)tz*b^ # A- 5 4 £ ^ v£ fflj*^ h -X- 
•y M 1 £±:trfc:3l£±{f 6£fcY. HS*tel Offlco 

5 6fr&Jb#fcft*SMNi fca*r* ft. 

[0042] ffiS^ h -/Ml <c£&3fl£tt£ 
Efta---yh24-l-2 4-4«. fflffifflBCESL 
TUftKfflKS 1 0±aW=BvvWIW«l5 2fc»L, tf 
mEili-/h2 4-l~24-4c0fflffi(cS^L^tr 50 
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>5 0£&^;Wtft>IfcTJR9ft«n:^ft. JKffi»5 2 
14. ±gS^v^Stia^/c^t:^^TTffllt:ey5 0 

5 0 £JRtt?1 5 2 fc£*rtKTMclf b&t?Cl fc T\ % 
&*A,h3L=Lv b 1 l±cOJj^ftffifc]BlfctiKfetf>T 
**. *fcS«Bfc».-? h 24-1-24 -4ICM- 

«a.->yh24-3^)J:oK. ±*t5l^±»f ft-IfcT 
SSfci'W-i ft. 2. ;v-K<7x7f8j£it8tS 

H 5 (tt&Bomfflto/ v- K x Tffi3L<7)7n ? 
HTfcft. #f&HH<7)^-F'7x7te. x>-i/>6 0i:3 
yhn-7 6 2tM8«?itS. xy^*y6 0(;:kL H2 
fc^LfcSK^l'F^-y Ml. ^mS^JL- y F 2 

4-i~24- 4m<nmMm®<7)mmbfttm 

~i])Vn 6 4 imtt t>tiX V ^ft . 

[0 04 3] X*>-#l\s3>bo-7 6 4lzMLXii. 

*%BB^xi^sfliiB!aa5iitfi- ft* >^«iafflM p u 
66*^t^ft. -fey-y-siiafflMPueetcJttT 

J4. mffiOUb 1 2coTSK^^aLTV%ft-^-feyH?- 
30-1. 3 0-2*>fe<7)«!aifl^A*$tLTV^. 
^^-^3>hn-564<±. xy«/V3^^7 0 
^LT3yba-7 6 2ffltS^?ixft„ ^rtJ. iy 
^'>-^6 0^{t3tBlJei«filt±. 1 2fcY, 

m, c, K<v&fflmm?>--v ht^{fcv»ftLEDr 

U-T36-1, 36-2, 36-3, 3 6-4 5:1X0* 

[0044] nyha-76 2t<i3>'hD-^fflMP 
U7 2#^ft£ixft. 3yho-7fflMPU7 2t:JtL 
>fy^7x-XSftaiS7 4&tX3yho-;l^ri 

*^^7 6 zfttx±.{mw.t ix<mui'*-vi->i' 

3ytTi-^9 2*^^$ixft„ yN-V^aybfjt.- 
^9 2Ji. ttgcorrU^-^H y7*n^7ix9 4*^ 

4'*9 6 S-fili.. K^-f a'9 6 jA73y3^.^^9 8 
^U3yf-n-762m>hn-;l^3^^7 
6WSRLT^ft. 

[0045] 3yho-762^yM3-^IMPU 
7 2Wi. '*-V1-t\s3yt;y.-?9 2frt>$EmZtifz 
Y, M, C, K^amr-^Sra^x-^ (K-yhr 

-9) tzmmLTmh-riwigL* : zv8 2-i, 8 2- 

2, 82-3. 82-4imV!>tlh. — ayho 
-5fflMPU7 2«4. 'f y^7x-Xj!lfflgS7 8&lX3 

y hD-53*??8 0^Uxy-;y6 0(:«3 
ft. xy^y6 0ffljT«iaj?futfiemtS«S-'f 
7x-Xi(!ia^7 8-C§<iL. H^*U8 2-1~8 
2-4 fcgBa$fx£«-Bffi<OB*T-? ^^(-fig^ 

[0046] 3yho- 7 fflMPU7 2lt H^t'J 
82-1-82-4 
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[0 04 7] H6l±H5«0xyyy6 0ffl|t|gftTV^ 

■9-30-1, 3 0-2*^S$tlT^S. ^^3 0- 
1. 3 0-2(2. tkft78 0nmai'— 9*^4 *-Fl 
00-1, 100-2fc7*h^:*-K106-l, 
10 6-2£{|;t.TVvg > „ y^JT-FlOO- 
1, 10 0-2J4K74X1 lOfciOfBieiSHB^it 

[0048] 7*h^-f3r-H106-l, 106-2 
*^<OS3fee^«ry7' 10 8-1. 108-2Ttti|i 
Sftfcfc. AD3E«WS68t:J:0-b^«raifflMPU6 

etKOjisnrv^. *fcK?-fxi loa-tv-wi 20 

afflM P U 6 6 fcifcJtT V^S DA 3 6 
ft^KJ: OIM^LT . U-if 74 X—V 10 0-1, 1 
00-2m3mm*fto. 

[004 9] H7J±H6<O-b>^3O-l&0|{c:t-oT 

105 (^m\z\iv-^y^ y i o o - 1 

*u f^^-Hioo-iwitfirfcttay^-^ 

t+£<otgffepyxio2**ma§*u v-*fyjJt-Y 

1 0 0 - 1 b'-A#£t£&PyX 1 0 2T£3fcL 
jUt#0 1fc<fcD^l'M2<OS»Ojgffc&glO 30 

[0050] £OtlBffiS 1 0 1 fcSW-f-fcl-'—fb- 

<IT^4. 1 20t£ftfitiRl Olft»6e>aaM0 

2k«rS***rtWi» »3tU>Xl04^LT7* 
h r-f K 1 0 6 - 1 tfffiSSftS . *%BgwB«-f 
*i.*E»W:*->Tli. K, c. M. Y#7-B«<9B 
^KBcKh^-^yX;}' 

■9-30-1. 3o-2T-ej*-rs. 

[0051] <Jl> Y 1 2<^ffl(C|E^$tut 

^. -ec:T-*^^)-by^3 0-l. 3 0-2C*->t 

E7oi 3 izu—fyj a- y i o o - 1 £>&rat 

LX. *a&aX£y*hy<{it—Yl 0 6- ITS* 
•tSJ:5fc:l/CV»S. 50 
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[0052] ^«Jt^i5ca3t^aj^-|,-fey^3 0 - 
1,30- 2<7)^aj<t#{i^hffifcUv : X^V-^^ 

•ft. ius^h 1 2\$m®izimt?>*f4 Y7U-Y 

1 0 7fc»oT#4 L*>U V— 

3h- H 1 0 0 - 1 #>£>c9h-AX;K-y h#ft5B3il.*tt 

ansa i o i cmmztiA vrv- yi o i tmmtt 

t. ^jSHfc^M 2fcR»3*ufcK'-A;*jKv b# 
SfflKftfi-f £#4 K7V-M 0 7X-KMLX. fSSSl 
^7th^^--h*106-lfcAlt$^ y-fX3t 
k%&. 

[00533 *ZX. SSSSS^h 1 2«9ffttCttH-i 

#M h'TV- M 07 fcoir vc . SJifctta 1 0 1 £4"l> 

5X10 95:^ ^Hn^-M0 7«RittJ:Sy 

1 , 3 0- 2t LXit. ^b^RtfffiatCSBI^^t 
§3fc^P£ 2tl6]ES U fci§jiS-b ffl v vC i> J: ^. 

msmtyyomsMz. visxtv-ttf^t^t 

0\s Y UM&fct h Z t X^it,m^i&UK 
fist**). UiSX?-?—7ff)Wm. (OK 

^mzmtxgim^c?)U'<j\st)im\''<jMz(iq~?xm : 
[0054] £ttmsx-ffiffi-&*:yy-3 0-1,3 

0-2<±. M&^YUzWZZ1v£ia&-?-?W(r)W 
mZ&ft-f&Z tfrt*. H7<0J: o izh'-J^mmmz 
*^>tU-1fb'-Ai:-£1\ y*-*X<Di&^hi— ft 

fioatgro o , ffliv-^jg^ 116. 

«Efi»ajSSl 1 8. ^fiffittSPl 2 23UXB«-f*l 
ffiE^l 2 0T-«B£$n, ClWtl^i, 05<Oxy^> 
6 0 K^ftfc-fcy-tf-JayifljM P U 6 6X1^3 y h u-y 
6 2 fcftftfcM P U 7 2(C «t OUSS^S . 
[0055] WX.-?—?m&LU 1 1 6<i. B«-m«E 
£5fcfl^,LE DISKS 1 30«rg4L-r. Y. M, C. 
KS9&LED7W 3 6-1. 3 6 -4 Hz «t 0*H^s/W 

h 1 2±izmEmmm<r>fztbffys&'7-'?mmm- 

1 2coaB**(6itcl3c-rs±^lEfr|6itfeft*^E 
KiBO*&Jgi:*?«ffl!|c0te&2*»m{c!6^$fi.. ^it-fix 
-by^3 0-l. 30-2X®ftZtl&. *mcr>W®. 
•TtlffiElZf>^X\i. Y. M. C. K«04feO9^, « 

t*«-saiocoY. m. c^mmm^mm-rti^m 

[0056] ftf*Wt=(i, l 1 6(C 
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mnty^mzmmLxmLKv , m. c, ko4£o 

36-1^3 6-4cr)$mm)X\ &E3g< 
2±tCK-C. K-M, K-Y<02fe2:-f£bT 

[0057] ffiEv-^JgjSg? 1 1 6-Cffi»-f-|»Sfe-7 
-^JcOtffffilih'.y h-?y7'*?->Tft-TZi> 
*»\ ^?WMBf8fcLtm. LED|gl)a513 0T'b* 
•y -y Tr-^fcgiSLTEim-S £ fctfH* U\ 
ffilEffigiiSai 18J1. -by-9-30-1, 30-2TS? 10 
*^K-C, K-M, K-Y<0#Sfe"7-^?l|<OBB 

JKA-^-vcofifflta^. nyh^xhtffiiS&vVl 

KUyXhV-^fc^&ffi^^-Y, M, C(Dl/y 

[oo58] wEfmia^ 1 1 Qx-n^^wmt l 

feiiJ^Etri^flDEfiAY. HK^»fcL^flficO*7- 
C. M. Y<0^i6*|6rMiEffi (X* A-ttjEffl) AZT 

SfclEEKJEitSai 2 0li. tyt30-l, 3 20 
0-2tJ:')«iai$<13tK-C, K-M, K-YO&E 

m-m#>&tz#>, 7-0 x£&£rff-,T 7— D x&g 

[0059] ffiGEegttiSIS l l 8T3taS3ftf:#ffljra 
tt. mUm9<0XdiZ^ y7yfflf-/;H2 2C, 
■7-tf > * 1 2 2 M . &tpf IO-)flf-^ 

1 2 2 Yt LTfett^its. m8nmm-rtiffiEM 1 2 

0<±. MEttl^ftat 1 2 2 Klgtt£it£B&-fix«IEtt 30 
BflM ; EU82-l~82-4<0M*T-^ 

do £^TKkX^J&75»tgfc:oi,vt. S5c03yhD 
-7 6 2 IZb oTti, HfflOT K UX^»S58 6 tmi 

[ 0 0 6 0 ] 0 1 OJi. 08<3«!g£ffi;t7t*&BJHcfc 

^HgomSfc&Af 6 t . >y 7- S 1 X=f-#>%.if>tz 

2^H#-m«GE«<0«ja5«va*JJ)S. XT-/TS2C0 40 
Bm-mffliEfi^^tBJiffl^lfftf t . Xf y T S 3 T'± 

[00 6 1] 9JeM** i fcStXx-yTS4tCii*. A 
-Vi')l'ay\Zj L -?frt,m%.ZtiX<mm7-?t: 

«ffil?:l6fir1-S. ^v^TXx-yrS5Tx>-^y6 0IB 
vmmmETZft^X. Xf7/S6TX^>60 
tiSBJeMaSrUff-rs. £fc«UI4iKX-ryrS7 
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2 ksothrxc i &£.*>±.imt mmzmm-rti 
[0062] xt7Ts 7<m&-Ftimgj&pt LX 

^ivn yt j.-tfrt.cDa vy Kt i 
5. jgfcB«-ffUi. x>-^*y6 0tcS(tTV^#miB 
lii--yb<9«*iSW&SHfcigHU ^Srt^iffl® 

icj.Maw-6. *zx^m&Afrt>c?>tm&fffl£mL 

mtz rt iz sfmizxf- «xrs 2«oB&r*i«uEffitf) 
mm*m$:fTozti>x'Zz>. ^^o^-fA^y 

fc*^Bm-r^ffiEttw«iit!^ffl^sig^s< u 
3. Bmm^fi^aj 

HI lti08co«Effllta!^l 1 Stztiayh^xh 

omh^mKffiwmz^tLtztixofiy-Y. m. 
c<o##«B&<oB&m»ai«iigr&'9. n%m& 
tLtiisTvcim&riximzmzt^x^h. 
[ o o 6 3 ] a 1 1 iz&^x. mfflm%fiizm£t& 

U ^?iutyryc^^wJ5^yi40j±. n 

K^flffi»x--y h izlftth C ^mEMi- x 

mmmrtimizim tx . immiyj > 1 4 8 test 

[0064] c<m«EPl9j7>f y 1 4 8tit-rsMiREP 
WyA y 1 4 O^S^h-d. fi»lx*f»S5 4 y l 3 2 

oifesffiss: p 1 1 . p 1 2 „ nm®]?* 

y 1 4 Oco-m^jg^ L^^fiffi^ P 2 1 . t&mS. 
£P2 2t1-6t. i&^fiSP 2 1 ff)i^t^ff>m& 

-rtiWEm a x . as p 2 1 <oaij^iEfrr6iwBffi^.ffl 

JEffiA Y, MtfifiP 2 1 1 P 2 2<Og|^E*|6j^Bft 

-rtifflEmximztii y4 v<r>m zmh-rmm 
miEm (x^i-ffljEtt) Azco3~?cmmT%mt 

[006 5] mi liOB^-TilffliEfflAX, AY, AZ 
co^ani. 01 2co«k l 2<r$mnft\z 

1, 3O-2(IJ:0«iaiLT»il5-r*. 01 2(CfcV% 
T» -byy3 0-lc7)«J!il5>fy3 5-l±i:^S*|^ 
1 2<0»C{i, 08<OffiiE-7-^^g?l 1 6 
fcJ:->t\ U-^'Xh-7-^co^-CK-Cv-^l 5 
0-1. K-MV-^^lJl 5 2- 1. K-Y-e-^^Jl 

54- k &vmm.-?-9m 1 5 6 - 1 urB&ztix 

1^6. 3lit-fey^3 0-2^«!aj7^y3 5-2±fc^ 
SI^M 2<7)*fflSfct. HSI(CK-C-7-^5"Jl 
50-2. K-M-7-^?01 5 2-2. K-YV-^5>] 
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[0066]^^T'-fey9"30-l T-«iai-f S^ffl^ 
-^^W(:ioT»6t. K-CV-^150 

?)J15 2-1H:. KV-^fcMV-^JSr-f^LTa 
fc^fctffcv-^JT'&l.. K-Y^-^Jd 54-1 
fi. K-?-^JfcYV-?mfifc£;btfT^j£U:V 

[0067] KCflt«tt7»-?m5 6-l(;L K- 
C. K-M, XVK-Y«m-fix<02fec?DMia^trfr 

-?»jr*i 1 6fc&oTii. hi 2(^-r?-^5ij^ 

Hjiftfc LT. i 2<omr[6ltf>j|£fc:*tU 

[0 0 68] 01 3(101 2 <T)9m,Z®_m$2> K-C7 
-^5dl50-l. 15O-2^f*0H-CfcS. 
£ffll<OK-CV-:?m 5 0-l£M;:i:&fc. ftsBfc 

ktv-?-? 155 - limgLZti. z.H£m>>xmm 
■?-?mi 58-i. s«7-^mi6o-l mum 

m^t-in 16 2-1. 3^^-7-^911164-1 
[0 0 6 9] ^ffl£0K-C-7-^l 5 0-2fc-OWC 

t^fltt. mv-??iii 5 8-2. mt?-?m\ 6 
0-2. m^-7-^i 62-2. ata^Msi 

V-7?l|164-2#JBj£$;fVOv&. *><=><?>A,. -eix 

Tfifc^;b^;£fev-;?5(fc&o-0>&. CKO013 
t^KtK-C-7-^^Jl 5 0-1, 1 5 
FJtfXfilitH. 01 202#S<7)K-MV-^?l|l 5 2- 
1. 1 5 2-2ftl/3SBcOK-Y'V-^?!l 54- 
1 . 154-2 \£OWX t> HttT&S . 
[0070] 014(101 2<0K-C-7-^?l|l 50- 

i. 1 5o-2<m^mimmTt) r ). 

-th. B|]^013W^<OSS8v-?m6O-l. 1 
60-2. fUMM-?-??! 16 2-1. 162-2. 
aWB«WWlv-^M 16 4-1. 164-2tov^ 
T<1. te&WflS^lflfcWitT**. -IiX(C#L014 

aawaiir?-? a 160-1. mmsk 
v-^?oi62-i. Rimmyfm^-^mi e 4- 
i t:*r l. i5mco$m-?-7m 1 6 o - 3 . gwatBsr? 

-??U62-3. &?^^y>«KS-7-^?Fq 164-3 
[007 1] 01 5(101 20««KS-7-^5i|l 5 6- 

1 . 1 5 6 - 2<7mmft<r>mmwxhh. * y-9-3 
0 - 1 xm&hi*mfimm.-?-?yi 1 5 6 - 1 £w 

let 4 1 . 9®lZ 16 5-1 #ftf?&*U 



(10) ^¥1 1-272037 
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m^xK-cmw&-?-i>mi 66-1 1. k-m«s« 
168-11. at/K - YflSHar?-?^ 1 

7 0- 1 1 SocOV-^^WN-^-yA^t^ 
SEUi3 9Hl£LTU|,. 

[00723 o-2Tmta-tt^m(omim-7 

-9m 5 6-2fcO^Tfc. JfcSKCKTUV-? 1 6 
5-2A*^t<o*l. «kvCK-C««te-?m6 6 

10 -21. K-Mffii»t«&V-?3fiJl 68-21. StXK- 
YffiiJJBIv-^Jl 7 0-2 1 tZc& 3^<r>~?—9JW 

^*tLT3 9IU^0jRf . 
[0 07 3] 01611. 08<9*§jEV-;?Jg)£*&l 16 
fci 0*S5g^h 1 2±fcJ&£?;h.&01 2J 1 >S01 5 
O-7-??(S-byi?-3 0-l, 3O-2T|SSIX-?T01 
lC^L£3o<WLffi!EJ:AX, AY. AZ^ttJ-f 
SffljEtfftfllSl 1 8c7^^^«M^)lc07o-^^ 

20 £"f t X7"»/7*S 1T\ 01 2£)K— C*7— ?ifljl 5 0 — 
1, 1 5 0-2^-fey-t3 0-l . 30-2tJ:&gaR 
ft^*>£>. 01 3tcp»*L:t«^v-^9iIl 58- 

1. 1 58-2. Wm^-?W\ 60-1 , 160- 

2. Sl/^)^l-?-i75iI16 2-l, 16 2-2, 1 
64-1, 1 6 4-2t£-?<#v-?^]t*t|5L;tB 

[0074] ^WCXr-y:rS2-C01 
^152-1, 1 5 2-25:*tmtC. H«(cLT#-7 
-?3*J(;^<B&r*l<7)&tfi£fT?. SgfcXx-yTS 
30 3T. 01 2C0K-YV-^J1 54-1, 1 54-2 

j£WCXr-y:rS4-C. 012<9liilffi&gV-:?m 5 6 
-1, 1 5 6-2tt>(tS01 5t,zmMZ*lt:K- 
C. K-M. K-YcoSia^i^-tlO^tiTJtai^l 

[0075] i^i^^f-yrs l— S4tcisv- 

x-vTS4-C. fciiiL*:M®-f*i(cS-?£. 01 HZTTi 
L^±^£*-|6lffl]EfiAX. sG^3SE^TI*l«iEffi A Y . R 
40 l/m^T|iiIffiE<l(Xdfa-«iE<i) AZSrSLtB-tS. 

5. m&v-mizkmmixm, 

017(1. 013O-fe>"9-3O-lT'^ai-rS^Effl!l^K 
-Cv-:?yi|i50-l <05tsifiLfitc|g{t7t«iSv-^ 
m 5%-lZmkLXH*). K7W-7 174fcK 
-C««|?-^^)l 5 8Tl8l£$a5. ^<9K-C«!& 
5 8(1. 018 (A) OKffitt7-?ftl 7 
6fc018 ( B ) ffyCWfcZ—yf^ 17 8 teWkxaitft 

x 2 ^ fc Lx^m-r & z t x-m^tt 

a. 

50 [OO76]018 (A) IZ&UX. K7U7-?17 



19 

4tJg£, V-?Kl~K6tfD6o£M'<JtKfi!tr?- 
?m7 6tfBlSLZtlZ>. £*U::#L018 (B) <7)C 
Wfc?-mi7 -7-^Cl~C5<7)50T-1SlS 
Ztth. ;^K««L"7-^J176tCSISv-^5iJl 

7 8<C&WC X 3tSfiv-?K 1 , C Ui|SMaMfc& 

[00 77] 01 9Ji. 01 7tf)K-Clgt|v-7m 
5 8 SrJBJfcf htz#><m 1 7 «9K . COttMfr?-?*! 
176. 17 8kO@8SL &IXK-C«ltav-^5IJ15 

8 Sr-fe yU-CS!A|X-5>t k £ <WM.W-V Z$k LX w 
h. 019 (A) (±KTL'V-^174t^<KS|^-7 
-^J176-CS)»). V-?K1~K6C960-Ct8l£3 

HQaJiW. &tzV-vWZPlt%-?X^Z>. 

[0078] 01 9 (b> \icim?—mn sx-b 

0, V-^Cl~C5<05oT18j£$tl. &«S«iKE!il 
V-??!|17 6<D-?-:?klltWe*>»K tf-/f-«P2 
fcK^oTl^. i^-CKm-7-^501 76kC« 
78<*)hfy^P 1, P2<9iUiAPfc&- 

( aij^E*(6] ) coftmmim 5 <oa y f o-^s 6 2 k 

ffifflLTV^fiSBLS I ^Jlj&gKtfeffLT 18 0 0 
d p i 0 „ £ *U=*f tilSg'v/P KOm^lSlCBStt 

•y F24-1— 2 4-4fcg{tTV^>LEDTl"f 3 6 
- 1 — 3 6-4<0LED^»/7V5ffi?lJT3IS£S6 0 0 d 
P i kl/C^S. 

[0079] ZCD^Vmj^^mme 0 0 d P i 

^4F7 f zm^xmi 9w-?<&&-Ttmt:m 

tSWSW = 48F>yF. 
tfyf-Pl = 9 6FyF. 
tyf-P2 =120K7b. 
tfy-HlAP = 24H-yf 

it600dp ic7)^£7)F yhtryf-{±4 2. 3;um 
k&S. ZZX'Vv F»£ /z m-C^-f t . ifcOj d 
S. 

[0 080] ttgW =2. 0 30. 4 Am. 
tfyf-Pl =4. 060. 8um 
bT-yf-P2 =5. 076. Ojum, 
tT-y?-£AP=l. 0 15. 2/zm 
k&&. ;<0600dp i«K7ha* l ^raM^^e 
tt. flUfcflUfWSrfltCk 5t,W=4 8K7 FT'&S 
£k*>^ 

48F'yFX42. 3jum=2. 030. 4vm 
bLX^h^tlfiX'th. 

[008 11 ^<Oid=5r01 9 (A) 0)K&M-?-'7m 

i7 6t0i9 (b> <7>cim.~?-9nn 

fr$XWi--tZ>ZtX\ 019 (C) OSioKK-Cm 



(11) ^¥1 1-2 7 20 37 

2 0 

H-V-^JIISSjW*^*. C^K-Cfi||Sv-^5lJ 

1 5 8cofi=5:»)ft££Jt6k. 5t®v-^Kl, Clk 
K6, C5{i^(cm^-?TV>I>. -e^ffllz 

AP-f^>-f*U -fey^fiBl 7 5T'-?-?K3, K4«D 
Ota^r^Ttv-^C3^'fi[gL. ^^Tv-^K 
5. C4<9j;3fc^faA^fi&9£4it, gj&ftg 

[0082] £<9«kd&KkCcOfl&9£#OK-C«! 
10 &?-?m 1 5 8 ><9TKAllt k . -fe Vt*l 
6,07 <DifcSbfc#5S<7)i§£«0 19(D) fc^-rtKSL 

(c«01 9(E) <7)J:o%mt&£]s'<j\,<miW*f-> 

im^tih . >iiiT0i 9(d) <nmua<'<)i><rm& 

ftS K-C«ltlV-^?lJ 1 5 8*»K.<fflS 1 7 5<7)im 
£0. v-?li&&H<7>&ffl£-ff. 7-7&7&BO 
ffiffl£+ x k LXti *) . ^<rmmz J jtVtX-?-'7m<r> 

20 0, 4»3feTft/hffiLnin k&O. ±7r/2T-e<D+[go 

[0083] 01 9 (E) (rmmM>wz±h 

«WW4«1 7 5-Cft*«Lmax t%hJE%j)-7(Vffik 

wzmmhtih. 02o«i. 01 9<oBffc-moo# 

SA^ca^V-^?Jl 7 8*^t^|Slt-m^^T- 
J>S. 02 0 (A) CDKim~?—?mi 7 6\,ZidL. 0 

2 0 ( b ) <ni. d izcim~?-7F\ 1 7 8«Jl^*-(filt 
Hfr^+ A 1 f3t?tlX 0 c:c:t+ai=24F 

30 -y Fk-7-7 cOSil6Wc7)^-fiX7t^^^lC k->T 

[0 084] K-cei«lV-^^Jl 5 8«0 

20 (C) coid^fi^Oft^k^ 1 ). -fe^l^SaROt: 

20(D) (E) tOidt^S. 020 (D) c7)ifcSLft 

mfm-mimzLx^z. 

[0085] i?t02 0(E) oaStBEW^l^BSK/t 

{iHHl^^ffiLmax J:diZ+x/2t3mi&i<'y F?r 
ieciLT^S. flP*>. H«-m+Al= + ^/2k^& 

tm'w-><mtomtt:±tx^&. 02 Kic^n 

V-^?IJ1 7 8*WL^T[6lt-ffL^^!-CJ>^. EP^0 

21 (A) <OM8&^-??lJ17 6t*tL021 ( B ) 
<?>cmfc?-?m 1 7 8<iSh.^ri«n^H«^n- ASr4 
tTiJO. d^-C-A = -24F yFkLt^^0«C 
t^TW. 02 1 (C) <0«fcd&K-Cfi! 

1 5 8W2fe<oaia^-*)*t:J;|,v-^^ 
50 #^><x. ^«O-b>~9^a2OtJ:&W^-V(±02 1 



(12) 
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(d) <r$mm,'<j\,hh\ l \\m2 1 <e> costa^u 

*QUD£?iz%:&. 

[00861021 ( D ) <r>ffi&msOV<7$m.>*?- 

tHVs7YLX^h. *fc02 1 (E) cojgjiftw^l/ 

Vis7hLXm. W*>. iC0^<7)ffi^-m-A = - 
jr/2fc&&Kft#J)6. ,I<7>019, 02 0, 02 1 
fcl^USK, C<9^-?^B&W;:;S^6«fr£*> 

CV-:?&N2 = (&HW) / (tyf-HAP) X2+1 

KV-?&N1=N2+1 
02 2fcJ>oTtt. C«t&-?-?m7 8£-?-:?Cl 
~C n *) . +*ftH 1 7 5 fcttV-? C n/ 
2**fiB-t£. ^ilt^LKSIiav-^5lJ17 6JiV- 
^Kl~Kn+ltl^<^S. ^7t20^g|^-7- 
??«17 6, 17 8tfc»tSV-^<0S(BW2:^SK 
•y h»fcL W;c*f 0 19(D) ( E ) co&8tf£l"<tWS(. 20 

•y f-i! A Ptt± * OSO^ * U tf >y ^-fc Jj- 

[0 089] «x.<fHl9t:J>oTttW=4 8F y h~C 
S>*). ^C0^«>H19 (D) (E)(Offlai/yy±*li 
±4 8F>yhK*tJ&3-&. *7ttf«yf-HAP = 2 4 Fy 
hT'&S^fcjK^ HI 9 (D) (E) <0iH¥f|gS-4t 
'je-/f-»/2tt2 4 hi: 3:6. BP*>01 9 

( D ) ( E ) O&fflffiSBi. MfrftlZ^th K y bg[ 
t lttHz#gffl& : $:¥f~>X}5 > ). -7r~+jr£7>fi[ffi$- 30 

H -y h»T^Si-i.C:fcT. ft/JMILiin 



* [ 0 0 8 7 ] 02 21i. *!&HHT'&ffl-f SJSJIv-.^J 
£K. C<n2&£Mizb'>X~&BXmLX^Z>. 02 
2 (A) J±»fc^KfiHav-^17 6T-&0. V 
-?C0l8«f«W. t>y^-«Pl fc&oTV^. 02 2 

( b ) mmim&nmtk.K&cfflfcv-m 1 7 

ST*"). V-^OH(Ki^t<WC* > 0, t-yf-liP 
2fc&->TV^. 

[0 088] ifc^tOt y^-Pl, P2c7)St(iPl 
<P2fc&6K&**J>'5. tT-yf-HAPSrfifoT^S. 
.1 C\XW& b &6 Kffi£7-7*l| 1 7 6 N 
1. M«-f^ajOJt^i:=5:SCSI||v-^5iJl 78<0 
N 2 fc-tSi:. m^niJ^T-^x^ixS,, 
(1) 
(2) 

58 [ 0 0 9 0 ] 02 3\mi2cftl&lit<OftMm£± 1 H -y 
02 3 (A) iiW£t%&Kffll9i'?-?mi 7 6X'h 
Pl=9 6K7htLTV^. ££02 3 (B) JiB« 

■ffi«ajco»git^cagiv-^9i|i7 8-c* , 3. & 

«iWt±Plt<W=4 8F>y t-y^P2li±l 
H -y h<0*j»|g^|IS-rS^Ot 7fiA P = 1 K -y 
MC*fJ5LTP2 = P 1 + 1 =9 7 K-y hfc I/O**. 
02 3 (C) li. 02 3 (A) (B) cOKJt&v-^J 
17 6 k cmm~?-?m 1 7 8<9gfc£-*>tffc «fc 4 K - 
C8fgV-??lJl 5 8T&6. 

[oo9i] d<o02 3^«k d%w&?—?m®m-t 

Mf. K-C«IMf7-^Jl 5 8o8fflX/^-y*^± 

^L^*^^f»igSr± 1 F y h fc LJt^-Wi. K?- 
?#Kl~K9 60D9 6ffi % C7-?i«C 1~C950D 
9 5ffl^E5IIL^fmtf^^-f. ^h#iWj|iO<OV- 



96KyhX96H>y h = 



= 92 1 6 H«yh 
= 389, 836. 



m.m^coA/D^mizm^< 'jmrnmi^^mizm 

mizh^xa. Wt<mm^h^z-thi:^ b«-t 
ii^aipyv?:^/jN2gKtcWT«iaiL, ztizm 40 

[0092] 024(i, 01 70yffigL'?—7mi 58- 
1 £*t£fc LTB«?ft£fcffi^6>ttf><DK-C«$i8v 

IT, 017cOKri^-717 4^rH>ftS£&!i! 
U *MmiZ^tf>felt>e,tlfz-?-?1®<Dl/2<7)V •■/ 

s 2X'vm±<&iiLmzmiz-?-9wmBi3i tw&L 
xmi-?— 7 commit o. 

[0093] HJ^Bl 7tt>ft5K-C^lv-^5lJl*50 



8jum (=153 9 cm) 
*5 8<0trfflKc^-rj;3C ESI, 2, 3, 4, 52rg 
^L, «-ESW-fe^=Ma2fi^A/D^tti: LTHfl 
JS2r*i6.&. mzXr-'/rS3X\ ±>VXWi?mt>1X 

tz^-?m&<n&/vymm.ttm£?&. 02 5«±a 
/Dmmnwmmwnw&x'ht. 02 5 (a) m 
wmzvm. miAz-tymssLm^m&u^M/A 

/D^fiiO^U^fc LX 1 6JtT0 0 h~F F h 
iSrfcO. v-^08Rfl^l82?r^LT^|,. ttz-ty 

X, ^tHIHzX-oX&U^l 84£f£9ittL-0* 

[0094] L^^^&HU^ 1 

8 6«. A/D^fflT'4 0h. «^«ffiTM . 0 5^ 
Arh&k-oX^t. BD*>A/D^ffiFFat/g^mS 
4 2 h (OA %<T> 1 OfiJrHU'^/H 8 6 1 LT V * 



_ 2 3 

h. Z^XJEM(t^^itzib(0Xy^XU^jU18Sb 

Xy^X\yKjV= (&W-lW)/4+iK 
IV 

■KOid&X^Xl^H 88tf)£j£(;:J:D. v-? 

saxfi-? 1 8 2 t***i4**«ry ^ xs-sbm-ts . 

[0095] 4fc v-^SgKfi^- 182 a^lH"^ 1 
8 6£3IVtfdI#^7"Xfc:3:6*§£»2. jESftttteO 
Ohfc-TS. 02 5 ( B ) tfD J; o ttlEMttM 

2 0 0ifi&t>tl&. ifc02 5 (A) fcfcvvt. -7-^ 
#*fiR£ U=5rv ig|§| fcrov ^Ttt , -ewi^-T** 0 x »/ j/fc 
A*>±* t Ox-/^"Cv-^SgJRfi^-l 8 2<z*»fry4 
X*****.*. v-^RRfll*18 2*«Hitf 

X^Xl^H 88*TEIr>fcjSl 9 OSrjgjiifc L 
T. *<0^X7-fX^^18 8£±llh>ifci£il 9 2 
^^fc-TSMST 1 £ 0 t-'v/PEiafc -tft . 

[0096] >I£0^, &1 9 2\mZ~?—7W3L\m 



(13) 15^1 1-2 720 37 
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* JJ3S£19 4££T4. £S*tefcfcL TlKHtf>v 
1 8 20¥%ffit T 2 K^OV-^iaXft 
-5H82<0¥%<I£Jt$&U ¥iWtoP*3vttf*>KHlT 
1 fcjE«fl:U"OK) 0 hOKSfc LTSiR-f S. «wc 

oTX5-fXl^H SScO^T^OjSI 9 6ti*> 

jjU9 6*&£l9 8£??>BIST3*:iH>* ££££l 
"FCfcofc^fcte. £<OV-^§M5|-18 2tf>;£*> 
10 T#^k£il£l/tX7>rxW^188£*c^;fc 

[0097] nVm24ZmttZlZ. A?v7S3? 

H7££tt£BBIi = l-*-5aT&8&D ( i ) 
GMSSti. ttvtxxvTSSTBtttfh.AlfcJKli 



182*^§<^i!)LT. BgX?>f;*l^H88S:* 

*=ArcTan (jEK7-yxfl»a/jfett7-UxflWb ) 

=ArcTan [S {DiXsin(2w i/5} / (2 (DiXcos(2 jt i/5)} ] 



(3) 



= 1, 2, 3, 



[0098] 



fit. i = l 
n = 5 
<t> = — 

ai = (im<f>cD&m@am) x <#»fgAP) 

= - { (*/2w) X5-0.5 } X24 {F> 



•) F-y hST^S^ii^Bm-riiA 1 fc^g 



F] 



(4) 



H26& mi2C0Wm^-^l5 6-l. 156 
-20£fM^«HI»e*9, M*.tf£fl*fl£2:& 

fc . 16 5-1 ^UT-7-^5lJ^-r 30 

2 0 2-1 1—202-1 j SrgttT^S. V-?^ 
7P-T2 0 2-1 1—20 2-1 jli. Mx_tf-?—m 
y>V--T2.0 2-\\*mztht. K-Cfi«7- 
?J»|1 66, K-MHMtt'?<-?m6 8. Jtf/K-Y 
St«tt8v-^^1 7 0tf>3^>-Cfl|jft£*U 3BDW/1'- 

16 5-2 fcJ^vCV-^TVP-r 2 02-2 
l~202-2j TtiKSfu #v-^50^;l--T<iK 
-C, K-M, K-Yffitf^?-:??IJl 66. 168. 40 
1 7 0<^3^a<0-7-^^<7)«'5jRLfc^l.„ *80K> 
£lfeBK:&-?Ttt j = 3 9 i: LTfc 9 . v-^HTVU- 
Ttt3 9®ls9jg£ilS. 

[0100] 027<i. 02 6(Cfcf7l>K-C. K — 
M. flMBlv-^JI 1 6 6,16 8<0^WT'A 0 , 0 

i5t«*tTaur^*. **:028tt02 7c&< 

K-Y«W|-r-^yfll7 OTfeS. 029»i, 027 
OK-C«wr?-7*| 1 6 6£XHM-&*:K>«>M! 
TfcS. 02 9 (A) (4KV-^H21 0T&9. "7- 
7?)&«gW=18FyF. t7fPl = 48Hy FtL*50 



*TV>&. £fc02 9(B) l±C*«*?-*H2 1 2X' 
^-?IMBiHt<W=18K<yK t-yf-P2 
= 5 OF / Ffcl/t^S. ZCOtiib. K-?-?tCV- 
^C0t-yf-HAP = 2 F-y Ffc&&. 
[0101] ic^{gW= 1 8 F -y F*>£>02 9(C) 
cr>K-cmffl&-?-7m l 6 6<?)i:fr£-*rt>;fc:,J:S-?- 
?m<r>*: yyWR 9 C J: S TOE/'S^ - vfctj Ytl>±n<r> 
Vy=J\t. Wm= 1 8 F y Ft*tJEtT± 1 8 F y F 
*^±jr<O^HtCJti5tfc±18F-y 

fc*fJELT2F«yFfc^l.. 

[0102] * TtK-?-? t C"7-^^V-^a(±l5E 
(1) (2) KV-?J±K1~K2 6W2 6 

CV-^JiKl~K2 5^)2 5tSct^S. *fKBtC 
017WK-cet^-7-^5lI158i:027 
WK-C«|||v-^5iJ 1 6 6co-eft-mTlfcttSSft*:H 
JO^-ri. C: t ± 4 8 F >y F OU- V V\Z HYt 
S±2Fy FcO^MBggJ^LTV^. 60^03 0 

03 0(B) <rm%.rt?-V<?>WJ±Tc\t^ ia«iw= 
48 F y F fcjfcliELT ± 4 8 F ••> FcOU^'iSr^i.TV^ 
Z(Qt%&c7)ttmmiiV yrgL&P = 24 Fv 



1-2 72037 
. . .26 
* S 1T02 7(Dfi$&<?)fflmmyU-?~-? 1 6 5<7)* 

-Mftgfc&aju ri^v-^^na<^)2^tfoit:^s<R 

3gflffi£**&;:0 2 7 fiO J: 3 l:8o<7)-7-? SEKES 1 

[0105]^^TXx-yrS3-C. 02 50^^ 
®CLTA/D£&tt£;iEffi{l:U ^T7TS4T#E 
OoWJJgD ( i ) ZZLX'i =1~8T' 

$>&Zkfrt>^ D ( 1 ) ~D (8) #®tfJ£*l6„ ^ 

•yrS4-C'^y>feBJgyN-^_yl0-it > ^HflgD ( i ) iz 



(14) 

2 5 

[0 1 0 33 -*, 030 (A> oK-cmim-?-? 

030 (B) 0±jr/4lCjktJBLTl'>> f ±l 2K 
•y h £^£U •e^^HrtT'f y f-HA P = 2 K y Uz 
£&#MmZft->T^Z. ZCOX 0 
30 (B> Oiofc. ±48h'7 hO24K yha#C0 
'J <0-etl^itt± 1 2 H y h?2 H «y K^-jKSg 

[0104] mz-tiK-am'?-??\\i 5 8*^saj 

$iX3tB«m6»'Al= + 2 4H-y h-C*0. K-C® 10 

*ffiJ8v-:7m 6 e^mtu^iutHfR-fiiAs^As 

=+2h'«yHT**^Jtffl.t. 03 0 (B)tf)Al = 
+ 2 4 H -y bfc^lGL^A 5 =+ 2 K >y h*5jSS?$n. 
B«-Tix{±Al+A5 = 26H yht>5rSo 03 1tt. J. 
02 7^K-C«m^-?m6 6£*^:U:H& [0 106] 

*=ArcTan [Z {DiXsi( 2wi/8)}/{Z (DiXcos (2wi/8)>] 

(5) 

fflU i = l. 2. 3. • • - n XZZT-m27CDK-cm!m.~?-?mi6 6\Zj=l~~ 

n = 8 20 13<7)Bffll,zm. r )isk<0mZtlX^hZtfrt>. fiEScOK 

0 = -^^,+ ^ ^ 0 j fcfcW-SHM-m (A5) j(±i5C*T'^-^.^fLS. 

HS-T^ft (A5)j 

= (ifflwrnmsmm) x <#s?tigAP) - amLm3n*y*vh) 

= {(<t>/2n) X8-0. 0> X2 

- (2/3-<j-l) x (2/3)} [K>yH (6) 
fit, j=l~13 *5£ifc£fc:J:93taJi-.&„ 
^?>J:dfcLTEigj = l~13<7)B&-f*UA5) 1 [0107] 
— (A5 ) 13#*^*ut&£>fcf. *<0¥«iH«-filA* 
¥%t*i»A5 =2 (A5)j /j 

= { (A5)l + (A5)2 + •••++ (A5)13)>/1 3 

(7) 

& [OlO9]034JiK-C|^?-7?FiJtf)^j£h-fe:y 
■tSaROTil^itSBH^^-yTfcS,, 034 (A) 



A5o^ajii. 027. m2Siz5p.i,tzn r )<r>K-ym 
16 8. k - Ymm.-?~?n 1 7 0 to 

6 . m-?-?miz£ tmmtiffli 

03 2«0i 3*.ma>m.-?-'?m 1 e o- 1 fcuxoas 

LTlfcfcLTHS. ,r<7)g8r?-:??i| 1 6 0- Hi. 5fe 
miZKTU-7-7 2 14tfh*). JgWCK-Cg»&V- 
??«ll 7 2*RftT»&. 40 
[0 108] 03 311, 03 2OK-C$ttS"?-:5'm 
7 2 Zmtr&t>ittz£ 9£l>£#XDKV-:?*IJfc C V- 
? 03 3 (A) teKV-^rfc 1 ). SfcfRtK 

2 1 4 fcgtt, JgWCKfttSv-?^ 16 
tLT'7-^Kl~K6^)6o$:ffiSL-CtJ l 5. 
««=fr±* JI )4 5* <0«#£*H>-C^6. 03 3(B) 
MtCfMt?-?M2 18T*0s 7-?Cl~C5(^)5 
o£ESLTV>6. M=&fcfcVvc3feSl£)-?-:?K 1 . C 
lttHbfflSfci&D* £>t®&<T?-:?K6. C5t>R 
tfiLSt^O. fax-fiiT^S. 650 



mt^hmm^uh^wDj^m.^x'h*). tttv* 

\tP 1 t+oXUh. 034(B) \&cm$i~?-9 2 1 

sx-h<). m.tmitK-?-?kmtx't>&&. e-yf-p 

2ttlf«yf-2APfc*H:**<*oTV^4. .TOSiifc®® 
KfcVVt. {HgW^ t-yf-Pl. P2» e-y^-HAPJi 

[0 110]«ilW =36K»h 
tf-y^-Pl =72K7h 
t-yf-P2 =90Fvh 
t/fiAP=18H7h 

CKOfciMl) (2) sSiO. K-7-^*4V-7Kl~ 
K6<7)6<I. C-7-^{iCl~C5^5<it^i). 
[01111034 ( C ) Ji N 034 (A) (B)<7)K 
F\2 1 6fcCf5Hgv-7?iJ2 1 8£fifa£*> 
*3tK-cm-?-^5<Il 72T-&S. .TOK- 



(15) 



nm^Fl 1-272037 



27 



28 



v-?m7 2£*>'-rcmjKi>fc. 034 <d> co 

WO''<JWM&W-y#&t>tl6. 03 4 (D) CO 
■in tfQStZ. .T*U;:*fL034 ( E ) 

£J5tT18F>y hfc&&. 

[0 112] *^Km-7-^J2 16K*ttCM«^ 
-7F\2 1 83&%3g^;Ph<o»ij*iai (iteSEfiriS]) fc: 
-ftl&mz Ltzb &4>K-CftNft?~-?*l 1 7 

0, 02 ltO^fc^ttd^rS. ZtdizMz-XK-C® 
&?-?m7 2liZt>r>X&. Cmv-^5<J2 18C0 

ass^ Fmfrflm^t-s±j^:frfl<o-ffttc*t* 



10 



%&)jfa<7)mjj<?)mi£.-ftiizit; ttzwmw-ycofm 

i^F^-fS. 

[0 1 13] 03 5<i. 03 2<OK-C^H"7-^J1 
7 2£*t£fc LfcB&^A2£&aj^&*:#><07n- 
^Hr-FT&S., *-f^x-y7*SlT-03 2cOK^ISir 
W-?2 14<94M>fiM£&tKU Wj&Ofcv-? 

m<7)2tt<7>i(?>mt LT<ssj:sg<aLH£&5E-rs . s» 
mi tLxw%i^5ZWfeLxm'?-?mz-tyy- 

[0 1 14] m^XXT-/TS3X'm25(r>Xdl l ZA/ 

D$mm*jmftu * c r~,7S4xim'?-?n<?>& 
KSi = i~5<7>¥^Bg*D (i ) ^saj-r-s. 

HXx«y7"S5-e. Bffc-f*lA2£gtii-tS. BU^ W. 



ArcTan [Z {DiXsin(2;r i/5) -0.5 I / {£ (DiXcos(2 a: i/5 ) > ] 

(8) 

fiu i = i. 2, 3, • ■ n «*lt. B«^£*^<>M#£ifc£{;:J: 9 F>y Fl 

n=5 ^<i-ra. 

0 = -*:~+>r [0 115] 

A2 — {(*/2s)x5-0. 51X18 <F>yF] (9) 



dcoi 3=5rK-C^S-7-^5ii i 7 2*>fBRi)£J:£S 
^-mA2«omttJ»±. SO^K-M^tS^-^^&lfK 
-Y*Hr?-7Jit:-3VvcfcBBr2b*. B3 6UH1 
3<Otffl«OK-C^)^V-^3rfll6 2, 164£& 
*LTV*4. K-CflWdW-T-^Jil 62« s 037 30 

coidtc:. Ki^i*®-?-?^ 2 20 1 cm>$m^- 

??i222Zntiiithit&ZtT&!$.Zil&. 03 7 

(a) <7)Kmbim.v-?m2 2o^ &gw. tr-yf- 

ift.(C*tL03 7 (B) COC®ib!m^- 
9^222^ RbtMWTftS«nf?f-P2^t:<9rf- 
SAP 

[0116] ^.TTlgigW. tTy^-P 1 . P 
&HW = 6F«yF 

t?fPl = 48F'yF 40 
t-yf-P2 = 5 0F*yF 
K'yflAP = 2K7h 

■l<0>ttf>, fr£ ( 1 ) (2) StkDKV-^liKl-K 
8<?)8ffl, Cv-^liCl~C7<07fflt^rS. 
[0 117] 03 8ti03 6c7)K-C3^)^gv-^ 
9"l 1 6 4 £JBl£-f Sfctf>OK , QVyfrl-IWX'hh . 
038 (A) \i\tWfcMm~?-?W2 24X-b<) . 0 
37(A) (C*tL£±|tijS4 5- 1iZ&»timk-?—?m 

zm\Lx^z>. 038 ( b ) tecm\iMm-?—7m 

22bX'h Y ). 037 (B) WtUg|6]£fc3:6;£|S»#>*50 



(203 7«7)«^fcH«. W= 6 F -y FT'J> *) . K&Mib 
mt7~9M2 24C0tT yf-P 1 1, P 1 =4 8 F -y F fc 

[0 1 18] £m=#LCi£^*«8v-:??lJ2 2 6{± 
037 (B) fcitLl F-y F. 7* 5 Afflict 7 F LT^ 
6. BP*>03 7fc:&-5T«i. 7-^Kl~K7W4 
V-?Cl~C7<Z)B«-f*tf±2. 4. 6. 8. 10. 
12. HK-zft^TW. 838fc:S>n)T{± 
1. 3. 5, 7. 9. 11. 13, 1 5F>y Ffc&oT 
V>6. 03 6OK-C^4t«8-?-^?!ll6 2«. 03 

2<nK-cmr?-?9Hi7 2t<m-&i*ttz£<o. m 
®.-tti0)u yistftmmz 2fmizw$iLx u& . 

[0 1 19] 039 (A)fcL K-C®&-?-7Ml-7 

2 b K-C®tbfflM-?-7m 1 6 2 Wffl^-fc-ecfc 0 , 

03 9 ( B ) £><fc 5fc:K— C^tSV— l 7 2fiiH<6 
W=36 Fy Nti-oTUy^w^se H-y hCOU 
>->-'iH£?eU Cl<7)t^c7)^»flg«br y^||AP=18 
H-»hTifc4618H-yh*ttk46. K-C^ 

16 2 «H«1W= 6 H y biz J: 0 ± 6 F 
yhcDUy^imSEL. f«kX5/W:t7fSAP= 

2 f ••/ hizmitittmmi&£ts>. zoxottu 
yist^isyi/<Q$m-?-m<?>m.-£bikiz£r>xM^ 

-7—7W\(r>^X\yyVif± 3 6 F -/ F. #8?fg#±2 

f -y F^B^-m^aj^iesT-^ h . 



... .29 

[0120] MC03 6<DK -C®)Mim.~?-?m l 6 

2 tK-c»«iv-?^ 1 6 4ii. 

8liBU:Blfc-mA3, A4 0iltlg¥%£fcS.rfcfc«i: 
[ 0 1 2 1 ] 04 Oii. 03 6<r>K-C®ihim.-?—7 

mi 6 2mfK-cjmtbfflm~?-'7m i e a mmt 

lfi:Wi2mmiiitm<7>yn-l-*-hTi>&. i~? **10 



(16) ^¥1 1-272037 

3 0 .. .. 

*T77Slt. 01 3tC^L^Kri/V-^ 15 5-1 

80(7)^181X0 i = l~8 £tfc£U v-?£gg;WK-> 
THMSr^S. <XtXx-yrS2T*02 5<Oj:'5tc:A 

[0122] gV>TXf7 7"S 3T^)|HSv-^J<0 

ms^<mmmx> ( i ) £giuu xx yTS4TSi 
Hjc7-»jxKaft(c«^#. am-rfiA3^aii-s. bp 



2. 3, 



^=ArcTan [E {DiXsin(2ar \/S))/ { £ (DiXcos (2ff i/8)}] 

(10) 

^ tJtam-ritA 3 . 



tlU i = l 

n = 5 

<t>= — 7C — Yn 

A3 = { (<k/2n) X8- 
i^tXx yTS5T\ Xf77SlfcH«, 01 3c05t 

mizbz ktw-? 155-1 (W&m&mwzmz 

6 4 <9S8RE0 1 ~8 £S£ l/C-fe y^iz X *) v- ? £ 
SS*JR9. «Plg£3l-fA/D3Satt£ftS. ^^T^r 
-yTS6T-A/D^ffl£jEffl^L. Xxy7"S7TK* 
A4 = { (0/2*) X8-0 
7. fcflEttAX, AY, AZcomtiS 

04 maemEWM-xm 1 s-efTfcixss-v- 

?n<QW&ftlA 1 . A 2 , A3. A 4 <0&£iag*tS 
-^v^Ttfi?ix5B®-mottiEttAX. AY, AZ^S 



0. 0) X2 [K-y h] (11) 

*-Ci£m>JB^V-^^ 1 6 4WKS i = 1 ~8<7>¥^ 
BBSD ( i ) S-ffJtiT 

[ 0 1 2 3 ] J^WCXx >y 7* S 8 TBm-m A 4 Srgti} 

20 -ts. a-r ®ne do) ^xhmmy-v^^az 

5>X2 [K-yh] (12) 
ASSJ^ES-rfijaiEfiAYgrWai-tS,, ClcOffliEttAYco 

nam. mi2coxoi l z. mtifK-cim-?~7mi 

5 8-1 *^lttti Lfc^D y ? 2 3 OOBSWlA 1 1 
t K - JFi) 16 6-1 frt^mtzyn y * 
2 3 2<DB&-fflA 5 1 trfflV^&fflTOaiJ^tfrlSlB 



[0 124] *-fXT yTSlt\ ^MM&Jrfllfcfcft 

£IHH^iEfr|6lXUfiB 1 =HJ&SA { (A11-A51) /16} XI 6+A51 
=H&£A (A11-A51) +A51 

(13) 

z<m&?tiB i ±3&£jnftcn6 o o d P i <m& ♦& . 

^•C&Sifc*^ §J^fr(6]Wl 80 0dp ifc-g- [0125] 

fc-t*-6*tf>. ite^tciOlJ^afefrifijflliEtfAY^Staj^ 

IiJ^fir|6lfliIEttAY=|!3fe£A (3XB1 ) (14) 



* ttS-T-S. iftfifrfB (13) 5$T#£*l&. 

[0126] *ttmrtim-?-'7m 158-2 t«*B 

66-2fcO^T. 7Q7?242, 24 
4T'Bm-TfLAl r. A5r#f|f>#l.T^6<:fcrt^ 
^fflSfc mmiZ LT. 7o -y ? 2 4 6T'S«:frt6jB&1* 
*LBr£<fc*T£aj-rS. 



fft/04 1 ZmfrtMZ, '&Wr-/7S2l,zm*. ft 

^ifiittjEttAzs-stai-r.5. zcrmtb-frftmiEmAz 
ff)nanm4 3c?)^mt%z . ^-rfinsv-^^ 1 5 8 

-1^0 y^2 3 6(C*fB«-fitAl I tmim-7 40 
-^Jl 6 6-l^yo y^2 38cOH«-mA5 1 *> 
70y724 0lZ^g)llWT\m&fflB 1 £g* 

*BII(|jfe£fr|6]XWSBr =HteEA (Arl-A5r) / l 6 ) X 1 6 + A5r 
=0fcEA (Arl-A5r) +A5r 

(15) 

c:wJ:5tU/D7?24 0, 2 4 6T£*wl"lj©tE sssoodp i iz^LXd^nzXhmnb^WEm^z 

UftW&niB 1 . B rimt>hfz%t>\i£. 7a v 7 2 ^KtKf h . 
5 0cr>£diZm%<r>££$&>. MtC6 0 0 d P i *^ 1 « [0 127] 

m:frfa«iIE«AZ=ra&EA (3X (Br -Bl )) (16) 
Sl^04 15:#ra^c x <JjiOXr yTS3. S4, S*50* 5tioT±^lE*l»lMEfiAZ5ra[ai-r'&. ^-T'X 



(17) ^Tl 1-2 7 20 37 

31 . 32 

r^7*S3Ji£ffl!l-CW±^iE^ri6rtijEfflAXl<OS[a5«i *—?miZ^X7'a>y?25 2, 258, 260. 26 

MX'})*). XTvTS4ltt;m'<?>£3£&jj1imEmA 6, 2 54£)J;d{;:. Bfc-mAl I, A21, A3 
Xr<7)ffHj«ia-CJ>0. MWCXf7 7S 1 . A4 1 &tf A5 1 #?&#>t>tlX^Z>. 

AX 1 , X r OfflgTOICl: D±j£S#|6]1£iEffiA X£ [0129] 7?252, 25 4«9B&-f*lA 

mtJl/O^. 1 1 , A 5 1 fcioT. SlfcfcttSIflj&tE^faBmt* 

[0128] £O±^^fi?«EffiAXcOgtBli04 4 *lB 1 ^n 7 ?2 5 6cOj:3tgai-r&„ dcOgJ^S 

<D3WCfir*>;rl6 . Z-ftEmw-fm t LT<i. ®& ^IfilM®-f tiB 1 telalS (13) gre&ifj$ii& . mz 

•?—?m\ 58-1. 72-1. ®if>® 7ny?258. 260<mm-ttlA2 l , A3 1£ffl 

16 2-1. 3^y>«tt8-7-^?iJ 1 6 4 - kvr . To » ? 2 6 20i 3 tCi^Etriftjat/lJ^fc^ 

i . mzmm^—rm 166-1 io i6j^M*«offl«-f^% iti*:-&!m&nxc 1 ?-<^ 

^>/C«ll8v-^16 0-Ui3 9lHl^Oji^fc*> TSLtiJ-rs. 
£>. Blfe-Wi* ffiffl-TS. -cogi*. #v* [0130] 

■&JfcO'4Cl =H&£A (A21-A31) /16) X16 + A31 

=Hfe£A (A21-A31) +A31 (17) 

C 1 frt,7a >/ ? 2 5 6<7)iiJ^Efir|6]B«-mB 1 £31 [0131] 
<^tT. 7n>y?2 640±jgSE#l«ilB&-f*iD 1 

±^!E*r|BlXH:Dl =C 1 -Bl (18) 
— ^7^260. 2 6 6<0B«-fflA3 1 , A4 A a y ? 2 6 6 <k 3 fcSitt-fS . 
1 fcfflVvtifcsSfcJ: 0. ±felE*|6lCDH®-r^E 1 £7*20 

±^Efr|6|XH:El = (A31-A41) /2 (19) 
£ -y 7 2 6 4 t^:rlfc±^3r|6)B«-f*lD a -pTt<fflcOV-^5«JtS^< ±^S*|6lffliEfi A X 1 £ 

6 e>±mftt°m&rixE 1 ji/hw yy-t-iS c ^HJ?fg£ [ o 1 3 2 ] 

80. -?-C:T7o.y^2 68-CB#Ol'y>'*^-trfrtJ:ii 

±^SS-l6l«EfiAXl =ffit£A < (Dl -El ) /\ 6> XI 6+E1 
=H&EA (Dl -El ) +E1 

(20) 

ittwvv-rniz^xcmiwmmTL ♦&±»fr&rtiiMAXr srwtu-ts. 

^WiWm^-tm 58-2. #K8v-;7 30 [0133] £"f:/n>y?270, 272<7)H«-f^A 
5U72-2. &lh4im?-9m 62-2. 3^4^ lr, A 5 r jJpfeTo y?27 4 COffife&fjfiMi&Ttl 

&^-?me4-2mfmim.'?-9mif>b-2<r> Er£gast-£. ^gaj^tet^usj^tijo 

yn-^2 7 0, 276. 278, 28 Tft-S. ifctcTo 7^276, 2 7 8<?>BM-ffc.A 2 
4, 2 7 2t^^ilTV^Bm^h.Al r, A2r, A r, A3 r*»fe<fc*fc: J: OTn-y ? 2 8 QCO^&mm' 
3r, A4r&tfA5r£fflVvt. ilC r £1^1, . 

^XL-4Cr =H&£A (A2r-A3r) /l 6) XI 6+A3r 

=Bte£A (A2r-A3r) +A3r (21) 
^vC7n-y?274. 2 8 0<DB&-f*lBr. C r*» **%\£th. 
£^fc£97ny:?2 8 2^±5t^fflB&TflDr* [0134] 

i^S^Tl&lXUfiDr =Cr -Brr (22) 
Sfc7D y^278. 2 84<DB«-f*lA3 r, A4 r * J; 
frt,7n y ? 2 8 6CDij&£}jfaWm'tLE r £<fc£{C* 

±^Bfefir|fllXuaEr = (A3r-A4r) /2 (23) 
•eLT. /07?282, 2 8 6coB&-f*lDr, Er *6. 
(Ct 6 i? . <fc*T7a y ? 2 8 8^*11 [0135] 

^-7?l^^<±£^fi«IMAXr£3ltfJ-f * 

±^3£^r|6j«GEfiAXr =EteILA< (Dr -Er )/16> X16+Er 
=Hl&£A(Dr -Er ) X16 + Er 

(24) 

^<7)J:dtLTte&<0±^lE*|6]«EfiAX 1 , AXr^50A*«7'Py^268, 2 8 8tC#^tUt^rf>{f. 



(18) 

.33 

7*u »/ ? 2 9 0<OX o fc. J: Os^cOjD&^fc: * [0136] 

±j£3E#MEffiAX=0&iA { ( AXl +AXr ) /2> 



iftiPFl 1-2 7 2 037 



34 



(25) 



04 512. 08<DliiEffigaiasl 1 8Til^iut«ijEffl 
AX, AY, AZfc^V^H&WfBOlfJIfcSlL 

.in «o*faepej7^ > i 4 ocofiffffi&aj 

SS3M±. 04 5 (A) OJ3&±5SE3n6]XfcIIJ}£3£fif 
[6jYfco£ x lMSty^T'ft^futb'-ybVyT* 
*U£f§l 94T'C7)e»filfc^$itS. 04 5 

(A) Wb'-ybV>y7-^tt;SSl9 4t$)->Tli. £ 
•f&HW©J5^yi48#&£oTVv& .rft 

(::^£>IS£<0*tStEpJ9j7>f y 1 4 0 £t£?&ti> . 
[ 0 1 3 7 ] BP*>. Kt^fciS^ftMEffiA Xfc 

ifietE^rttEffi a YmfmrttimsM a z £ jbv > 

T. ftmmy* > 14 0£t'-yhV>yT.X*'J£|gi 
9 4 fctt&C* h . -rtf>*Nfc£pJ@y^ > 1 4 0 £B&T 
tSBH-S t . 04 5 ( B ) co J: o ZctiWrtiT- 
?2 9 6-l~2 96-3#£j£-C£&. £0045 

( B ) <7MSffX7 : -?2 9 6- 1~2 9 6-3fc# 
U 045 (C) «0J:5^r ; HjE7 ; -^2 9 8-l~2 9 
8-3, BH=>04 5 (A) 0&aj*Mfc74 >-14 0£8 

sepsis > 1 4 8tcitL«mf7-f -j-xffltcsyg 

U i^St^fiOTV^XfflJ (£1S) fc±^E*|6l 

[0 138] .KD04 5 (C) «ffiE7 r -^2 9 8-l 

04 5 (D) coXoiz. 04 5 (B) eMMttdP 
ffiEZtlX. 04 5(A) OB§SEpej7-f y 1 4 8fc*t 
^SI?»MS3 0 0 ft. ±fe<9 

cwm.W-ytfjEimmm< i. o fcKv-^otr 
•y^Pltc«Lffi^*7-OV-^J. 01*.{fCV-:? 
*i|£g&6b--y?-P2fcLTM&#\ Pi^tr-yf-P 

l, P2<nm>*\zztuz®%.ztvr. -mzKLm 

mt i it3f& h wsw- ytma>titi 

[o 1 39] muiK-z-fmtc-v-tmwy+fa 

izu->x%.ibxi>&\ itzim^msmmiz^x 

-?itfftt££&tf>'C»£tf. fl!;Lfc£01 9(D) Oifcft 

&zti>xzz>. 



^[oi403 mz±m<?mmm3.. v-vm-t y? 

*?j*-Vi->\,ay\Zj,-?izimZtixmZti& v- 

i—i^y^MzmmLi^wmm^-yh^^mtx 
m%±izmm-2>$>&mgm.x'$>ttAf. mmmm.KL 
^tznzttRwzwm-hz-ttfX'^h. w,z. * 
10 mi\immmizKLm.m££&mfcii%^\ m 

[0 14 1] 

[%Wffm%i &Ltm.wLx*tix?iz*miz£ti 

Jf. m&i?tl<7MiEl£mii-&tzlb(r)-?-?tlX2& 

Sr-r t> Lxmti&hitt:mfc?—7m'<Ji' v±.ize& 
u ^y^xmm^-y^m^n-oxmm.-tticmjE 

^m<mxffyovvmmmr>^y^ y honrasgft 

[0142] 4fc, B^-fnco«iEttcO«iajfc2fe^a 

M&^-rm&w&z-tyvx&iiiLx^&titb. b*- 

30 AgJrgSg^o/caffiS^V— fb'-AJ-fflVvit-by 
m-t y*r<r> J: d =5r3^6^So®v^fS*^-b yyiz J: o 
[0®«jSm^rSiHB] 

[0i] *m&mmm 
[02] *%BHc^s*ftrtaMi^<osiHB0 
[03] m2<mmm3--v v<mwm 
[04 ] 02<7)aB£'<./uhJ--y hRtmmm^-y 
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